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ABSTRACT
A DESIGN MODEL 
FOR THE SPACE PLANNING OF 
CHILD CARE CENTERS
Elçin Tezel 
Ph. D. in
Interior Architecture and Environmental Design 
Supervisor: Asst. Prof. Dr. Halime Demirkan 
May, 1999
Since the activities tha t children involve provide the attainm ent of 
abilities in the developmental fields of the early childhood period, the 
organization of the space through the activity centers influences the 
improvements in the developmental fields. The communication between 
the educators and the designers provides the tools surpass the mismatch 
between the educational decisions^and their interpretations in the space 
planning. A design model which provides the integration of educational 
and architectural expert knowledge through the variables of decision 
making processes is developed for the interior space planning|of the child 
care centers. A field research is conducted to examine the variables of the 
educational applications influential on the planning/with respect to the 
different plan t5Tpes. The usage principles, relations of the activity centers 
and the space characteristics are examined in the research.
Keywords: Child Care Centers, Space Planning, Design Models.
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ÇOCUK YUVALARININ 
MEKAN PLANLAMASI İÇİN 
TASARIM MODELİ
Elçin Tezel
İç Mimarlık ve Çevre Tasarımı Bölümü 
Doktora Derecesi
Tez Yöneticisi: Yrd. Doç. Dr. Halime Demirkan 
Mayıs, 1999
Ç ocukların katıld ık ları etkinlikler, erken çocukluk dönem i gelişim  
evre lerindek i ye tenek lerin  kazan ılm asın ı sağ lad ığ ı için, e tk in lik  
m erkezleri göz önüne alınarak yapılan m ekan düzenlem esi, gelişim 
evrelerindeki ilerlemeleri etkiler. Eğitimciler ve tasarım cılar arasındaki 
iletişim , eğitim  kararlarıy la , bu kararların  etkinlik  m erkezlerin in  
düzenlenm esindeki yorum u arasındaki uyum suzluğun aşılmasını sağlar. 
Çocuk yuvalarının mekan planlaması için, eğitim ve m imarlık bilgisinin, 
karar verm e süreçlerindek i değişkenler aracılığıyla b ü tü n lü ğ ü n ü n  
sağlandığı bir tasarım  modeli geliştirilm iştir. Çocuk yuvalarında farklı 
p lan  tip le rin in  u y g u lan m as ın d a n  doğan  eğ itim  u y g u lam ala rı 
değişkenlerinin saptanm ası için bir araştırm a yapılm ıştır. Araştırm ada, 
etkinlik m erkezlerinin temel kullanım  kuralları, m ekan özellikleri ve 
ilişkileri incelenmiştir.
A nahtar Sözcükler: Çocuk Y uvaları, M ekan P lanlam ası, Tasarım
Modelleri.
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1. INTRODUCTION
Although the importance of early years in the life of a human being is 
recognized very early, the recognition of the existence of a child care center 
as a distinct building designed for a purpose is relatively recent. After the 
Second World War, social works to improve the welfare of the family gave 
rise to the idea of enhancing young children's development through social 
organizations. Advances in science, especially in pediatrics, mental health, 
education, psychology, and rapid industrialization have appeared as the 
general cause of public concern in being focused in the healthy growth and 
development in the early childhood period. Besides, the employment of 
mothers because of the economic reasons, necessitated to create 
environments where the children are well cared and certain abilities are 
promoted.
In recent years, an increasing number of children are spending their time in 
child care facilities. This fact raises the possibility that the design and 
operation of child care facilities are more predominant over the development 
of children who are the adults of the future (Trancik and Evans, 1995). This 
provokes the educators and the designers to think more about the qualities 
of the child care environments.
1.1. Problem D efinition
Creating a developmentally appropriate child care environment is the 
concern of both educators and designers. This claim has been strengthened 
with the results of various research studies which assert that developmental 
process of children is influenced by the characteristics and organization of 
the physical setting (Lackney, 1994; Weinstein and David, 1987; 0z5mrt, 
1997).
However, many people believe that early childhood facilities are only the 
'passive' shells to provide a surrounding for teaching and learning. On the 
contrary, child care centers are 'active' changing settings which contain 
various levels of support for learning through play, from the properties and 
configuration of the spaces to the placement and arrangement of equipment 
and utility systems; in short, the whole physical setting of educational 
environment.
Space planning of child care environments can not be perceived 
independently from the behaviors of children, as the relations of spaces of 
any building is not independent from the social interactions of the people 
who live in there (Hillier, 1996; Hillier and Hanson, 1984). The behaviors of 
children which appear as playing refer to the activities, and they are the 
educational performances that are determined for the attainment of certain
developments in various fields; namely physical, social, emotional, cognitive 
and linguistic.
Research studies indicate that the most critical period of development in the 
human life is in the early childhood period, since the growth is very rapid. 
Moreover, children's ability of learning is very high in comparison to the 
other periods of life. Therefore, early childhood education is different in 
terms of the objectives, as being determined in the attainm ents of 
developments and it is characterized by the performances of the activities of 
children.
From a designer's point of view, the activity centers are the places where 
the activities of children take place in a child care center. Hence, the 
activity centers can be perceived as children's actual engagement with the 
physical environment (Huse, 1995). According to insights of many 
theoreticians such as Dewey, Piaget and Whitehead, activity centers provide 
the surrounding for children's independent learning in direct interaction 
with the environment (Huse, 1995). Piaget and Inhelder (1967) stressed out 
that learning occurs in the continuous relationship between the child and 
the environment; the child responds, organizes and adapts to tha t 
environment, and the environment is altered during the course of the 
interaction. Such experience organizes the child's conceptual structure. It 
was also added that children are naturally ready to learn and adapt to the
environment, and the play is a means for experimentation in the process of 
learning and attaining certain abilities (Piaget and Inhelder, 1967).
Hence, there is a close relationship between the performed activities, the 
activity centers where these activities are performed and the development of 
children (Figure 1.1). While the activities are determined to serve the 
attainments in the developmental fields, the organization of the activity 
centers contribute to the efficiency of the educational process for the 
attainment of certain abilities in the developmental fields. The relations 
between these three factors establish the characteristics of the early 
childhood education.
Figure 1.1. Relation between Development, Activities and Activity Centers
Thus, the characteristics of early childhood education require to conceive 
the problem of space planning in child care centers from a different 
perspective in comparison to the ones applied to other building types.
Systematic knowledge about children and their interaction with the built 
environment can be the relevant source of knowledge to approach to the 
problem of space planning and design in the child care centers.
While the source of knowledge about the relation between the performed 
activities and the development of children belongs to the expertise of 
education, the efficient organization of the activity centers in pursuit of 
certain attainm ents in the developmental fields is the concern of the 
expertise of architecture. These two approaches which require to collaborate 
in order to create developmentally efficient educational environments refer 
to different decision making processes of the early childhood education.
However, when many of the built or adapted examples of the early 
childhood facilities are assessed, it is found that the architects and the 
educators who involved in these projects have failed to communicate 
regarding certain fundamental issues. Most frequently seen problem is that 
there has been an inadequate match between the design process and the 
spatial needs of the children to perform the activities functionally. Although 
experts of education accept the importance of environment for the execution 
of educational applications, making decisions regarding the organization of 
the activity centers is beyond their expertise. Same concern is the failure of 
the architects to comprehend and work with the principles of early 
childhood education.
When the concern is the space planning of child care centers, depending on 
the decisions of educators and architects, the variables that influence the 
decision making processes of these expertises are identified and examined 
in order to make implications for the corresponding points between them. It 
can be easily recognized in the educational literature that age grouping, 
frequency of involving in the activities, group size, conceptual relations of 
the activity centers, nature of the activity center due to the educational 
materials, characteristics of adjacency, and the types of the activities 
depending on design criteria are important variables which give shape to 
the way the educational decisions are applied. On the other hand, the 
decisions made upon these variables influence the separation of space 
groups, definition of relative locations of spaces, and the characteristics of 
these spaces which constitute the space planning process of the child care 
centers.
1.2. Objectives and M ethodology
In this study, the educational environment where the educational activities 
of children are performed is the focal point instead of a whole early 
childhood facility including its administrative and supportive services. One 
reason of this approach is that the activities which serve for the primary 
goal of the facility, that's to say promoting the development of children, take 
place in this part of the building. The second reason is that the educational
space is characterized by the complexity of relations due to variety of the 
performed activities which is a source of the problem in the space planning 
and it is not valid for the other parts of the building.
The problem related to the educational environment of a child care center is 
that, as the researches pertaining to the construction of child care facilities 
point out in recent years, new facilities are meeting health and safety 
standards, but are not providing the efficient configurations and physical 
conditions for the developmental needs of the young children (Moore, 1987; 
Wolfe, 1978; Wolfe and Rivlin, 1985). The reason behind this problem is the 
absence of communication between the experts of education and those of 
architecture, since the standing points of these expertises are different and 
not ruled out according to the primary structure of the early childhood 
education.
One indirect solution to the problem can be the provision of courses in the 
educational and architectural curricula in the university education. Child 
care experts can be educated to be aware of the planning principles of the 
activity centers in the child care centers depending on the educational 
variables. In the same manner, the space planners can be informed about 
the principles and expectations of the early childhood education. Another 
indirect solution can be the employment of human experts from the early 
childhood education and the architectural professions to provide the
participation and contribution of them together in the project phase. 
However, the problem still stands as the difficulty of integration of the 
expert knowledge of these disciplines, since their standing points are 
different.
Solution of the problem can be a model which provides the agreement 
between the decision making processes of educators and designers by means 
of a methodology using variables that are influential on these decision 
making processes (Figure 1.2).
RELEVANT COMMUNITY |
EXPERTISE OF EXPERTISE OF
CHILD EDUCATORS INTERIOR DESIGNERS
V I  1z
PROBLEM OF 
COMMUNICATION 
FOR
SPACE PLANNING
MODEL 
DEVELOPMENT
Figure 1.2. Model Development for Conummication of Expertises
In this study, a design model is developed to be able to solve the
communication problem between the child care experts and designers. For
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the formation of the design model, knowledge acquisition is accepted as an 
active part of the modeling process (Barbuceanu, 1993), and with the 
collected data, the structure of the model is supported. The variables 
influencing the planning process of space in child care centers are identified 
through a field research. Knowing the fact that the physical relations of the 
activity centers exist in three plan types; namely modified open, 
transitional, and open plan, the variables are compared among them in 
order to find out whether they are dependent on plan types or not. The main 
point of the research is determining the variables related to the following:
• the usage principles of the activity centers influencing the space planning 
of child care centers,
• the physical and conceptual relations of the activity centers that define 
the relative locations and permeabilities of them,
• the space characteristics of the activity centers influencing the planning.
Conceptual relations which refer to compatibility of the activity centers are 
known as the determinant factors of the physical relations between the 
activity centers. Hence, by comparing the results of physical and conceptual 
relations of the activity centers, consistency of the relations in different plan 
types can be identified and this result helps to make implications about the
strategies of planning spaces by means of properties of plan t5rpes through 
the activity centers.
With the help of the collected data, the structure of the design model can be 
supported that guides the designers in planning the spaces of child care 
centers.
1.3. Structure o f the Thesis
In this thesis, there are three main chapters that give information about the 
relation between the early childhood education and the physical 
environment, the formation of the design model, the research study, 
excluding introduction and conclusion chapters. The first chapter is the 
introduction to the thesis and the fifth chapter is the conclusion.
The second chapter examines the relation between the educational goals 
and the physical environment. Firstly, a group of educational facility 
planning models are mentioned to indicate the dependence of the physical 
environment to the educational goals. Secondly, developmental fields of the 
early childhood education are examined as the educational goals. Thirdly, 
the activity centers are discussed in pursuit of attainm ents in these 
developmental fields. Besides, the environmental implications of design 
considerations for each activity center are stated.
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In the third chapter, a design model is developed by examining the headings 
which contribute to the formation of it. Firstly, the general structure of the 
design model is discussed including the modeling process and the knowledge 
acquisition. Secondly, formation of the design model is examined by the 
definition of space groups, relative locations of the activity centers and 
space characteristics. Finally, attainment of the total space plan and the 
criticism of solutions are discussed.
The fourth chapter is based on a field research conducted in the child care 
centers in Ankara which have different planning approaches in the 
determination of physical relations between the activity centers. The 
influences of variables in planning of the space are examined based on the 
activity centers through a questionnaire given in Appendices A and B. The 
statistical analyses of the variables are presented in Appendix C and the 
results of those analyses are discussed with some comments which 
contribute to the design model. Finally, the findings are related to the 
structure of the design model in which the variables of decision making 
processes of child care experts and designers are integrated.
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2. THE EDUCATIONAL GOALS AND THE PHYSICAL
ENVIRONMENT
In recent years, considerable evidence has been found that the physical 
environment is influential on the educational outcomes (Moore and 
Lackney, 1993; David and Weinstein, 1987). These findings assign 
more responsibilities to the architects in the design of educational 
buildings. Hence, information of the educational expectations are 
required in order to be able to translate them into the physical 
environment. The aim of this chapter is to discuss the previous 
planning efforts of the early childhood environments for the 
attainment of educational goals and to examine the relation between 
the educational goals and the physical environment.
2.1. Educational F acility P lanning M odels in  D efin ition  o f the 
R elation B etw een the E ducational Goals and the P hysical 
Environment
A growing body of knowledge in education indicates the role of 
environment in the educational learning processes. The child care 
educational environments can be conceptualized considering the 
various relations between the educational and administrative policies,
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the interaction between the teachers and children, the curriculum 
applications and learning outcomes and so on which create different 
aspects of the educational environment. Planning models are 
conceptualized to contribute to the planning effort of the educational 
system from various standing points. The aim of the planning process 
is to organize the relations of the variables in the most efficient way 
that they serve for the system to reach the determined goals. When 
defining the planning process, the models try to contribute different 
aspects of the educational environment. These aspects of the education 
environment can be examined in the social, organizational, 
administrative, psychological, and cultural frameworks.
Various planning models can be identified in architectural and
educational literature which argue different aspects of the educational
system. Lackney (1994) criticised the planning models while discussing
the different approach levels of the educational system. Graves'
Educational Facilities Development Model (1993), Adam's Integrated
Educational Facilities Development Model (1991), and Markus'
Conceptual Model of the System of Building and People (1972), argue
the administrative aspect of the planning process in the educational
system. Hoy and Miskel's Model of Social System (1991), Centra and
Potter's Structural Model of Variables (1980), Bronfenbrenner's
H ierarchy of Ecological Systems Model (1977), W eisman's
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Environment-Behavior System Model (1981) (cited in Lackney, 1994), 
and Moore and Lackney's Mediational-Interactional Model (1993) 
examine the social and behavioral aspects of the system. Moos' Model 
of the Relationship between Environmental and Personal Variables 
(1979) discusses the psychological aspects of the system, in addition to 
social and behavioral entities. On the other hand, Anderson's Model of 
Environmental Dimensions (1982) emphasizes the effects of social and 
cultural variables in the educational system. Though Lackney (1994) 
confesses tha t it is not a possible task to examine the educational 
system with all the aspects together, he tries to illustrate them in his 
Comprehensive Model of Educational Environments. Examining the 
educational environment with some or all aspects of the system is 
beyond the focus of this study. On the other hand, though the 
approaches are different, all these planning models accept the effects of 
the physical environment on learning outcomes which are interpreted 
as behavioral, cultural, social and psychological attainments. However, 
these models fail to guide the designers by means of using the 
variables to obtain solutions for the organization and characteristics of 
the physical environment, since their aim is not to indicate the use of 
variables in the design process, but to interpret the relations between 
the examined variables.
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In this respect, Taylor-Vlastos Process Model (1993) is an attempt to 
illustrate the process of translation of the needs into architectural 
activity setting (Figure 2.1).
In tellectual A esthetic g C urriculum
Em otional C ultural g a· C ontent
Physical C reative g b. L earning styles (m ultiple intelligences) i
T ranslation of Needs 
in to  A rchitectural 
A ctivity Setting
L earning Environm ent 
as a  Teaching Tool 
(3 dim ensional textbook)
Com m unity as a 
Lifelong Learning 
Environm ent
^msm
É Teacher IVaining:
U ser's Guide S Space P lanning Environm ental___  I U tilization
1
Post
Occupancy
E valuation
F igure  2.1. Taylor-Vlastos Process Model 
(Taylor, 1993: 175)
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In the model, the developmental goals, the curricular needs and the 
cultmal values are indicated as crucial factors to be translated into the 
physical environment. The developmental goals are defined as 
intellectual, emotional, physical, aesthetic, cultmal and creative fields. 
The curriculmn is defined with its content and the learning style which 
define the attitudes of teachers and the ways children learn. The 
learning environment is interpreted as a "three dimensional textbook" 
through which the knowledge available in the textbooks is transmitted. 
The learning environments are idealized as the places which provide 
hands-on activities for children, as well as a life-long learning center 
for community. In the model, contribution of the students as a user 
group is considered as a part of the designing process of their own 
learning environments. This process also provides a basis for a user's 
guide to train teachers after buildings are occupied. In this way , the 
architects are involved as user trainers on how to better utilize the 
environment as a learning tool. This approach provides post occupancy 
evaluation of the building as well.
Taylor-Vlastos process model emphasizes the linkage between the 
educational expectations and the organization of the physical 
environment. The model defines a framework of the planning process 
which guides the designers in the organization of the activity centers.
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The model also emphasizes the necessity of teacher-designer 
collaboration both in the planning and utilization of the environment. 
However, there are imdefined points in between the examination of the 
developmental goals and the curricular needs, and their translation 
into architectural activity setting. The required conditions to organize 
the learning environment as a teaching tool are required to be defined 
which are not examined in the structure of the model. Actually, the 
problem of space planning is based on the point where the organized 
knowledge is absent to be able to translate it into architectural activity 
setting. Hence, the definition of the relation between the educational 
goals and the activity centers is an important step which is used in the 
organization of these activity centers.
2.2. P lanning the Activity Centers in  Accordance w ith  Child 
Development
Many of the early childhood education programs have been justified 
because they enhance the development in various fields of early 
childhood (Clarke-Steward and Friedman, 1987; Eliason and Jenkins, 
1994). Modern child care centers support activities that encourage the 
children's development through their own discoveries. Play is seen as 
the medium of learning for the children of early childhood period, 
involving in supportive activities.
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On a functional level, the environment is crucial in the support of these 
activities. In a child care center, the activities are performed in places 
that are called the activity centers which form the unit space elements 
of the educational area. Since the standing points are different, an 
educator perceives the performance of children as the activities 
whereas a designer perceives them as the activity centers. Actually, 
what creates a communication gap between the educators and the 
designers is the difference in the way of perception of the surrounding 
material world. Taylor (1993) asserts that "If educators are cognizant 
of the designed or natural world, they can turn 'objects' into 'thoughts' 
for children" (171). However, it is a necessity to transfer the thoughts 
which constitute the developmental and the curriculum needs to the 
well-designed and functional environments. Therefore, the design of a 
child care environment begins with the description of the educational 
objectives and the determination of goals that are specific and relevant 
to the developmental stages of the children. Afterwards, the activities 
for the attainment of these goals are decided. A child care environment 
should create a social and physical setting th a t builds up an 
interaction among children, the activities and the activity centers in 
the realization of these goals. The developmental needs of children are 
either fostered or compressed by the design of a facility which has a
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powerful influence on how well the goals are reached and the 
organization functions (Eliason and Jenkins, 1994).
From a designer's point of view, the educational space of a child care 
center is an accommodation which is constituted by activity centers 
where the activities take place. Activity centers support the overall 
educational ideals which are based on developmental fields of 
education (Dudek, 1996). If the nature of these activities are known 
and understood well by the designers, it may assist them in planning 
the purposeful educational environments th a t encourages the 
development of children in various fields. Therefore, the relation 
between the activity centers and the developmental fields is obvious. 
The developmental characteristics of children are grouped in five 
fields; namely, physical and motor, cognitive, social, emotional and 
linguistic development.
In the following sections, these developmental fields are discussed, and 
then the activities and the activity centers are examined in relation to 
these developmental fields.
2.2.1. Developmental Needs in Early Childhood Education
While children grow up, their needs and expectations change according 
to their physical and psychological developments. Children have
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different pleasures, individual performances and characteristics 
depending on the developmental stages. Therefore, the developmental 
fields have significant inputs in making inferences related to the 
organization of activity centers depending on age.
2.2.1.1. Physical and Motor Development
The early childhood experiences of a child foster the development of 
physical and motor functions. Development of children is supported by 
the materials, activities and physical/motor games available in a child 
care environment (Hendrick, 1991).
To be physically fit, children must have cardiovascular endurance; 
muscle strength, endurance and agility, and body leanness (Poest et. 
al., 1990). Fitness activities and other physical activities give children 
a chance to relieve stress and to be active. Physical games and 
activities teach coordination and the skills they develop have a positive 
effect on children's social behavior and self-esteem (Poest et al., 1990).
The goals of the physical fitness are to get exercise and to have fun. 
Motor coordination in young children develops along with muscular 
strength and speed. This refers to the skills involved in coordinating 
physical movements. The ability of physical movements changes with
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respect to age. The major milestones of motor development from age 
two to six are summarized in Table 2.1.
Age Selected Behaviors
Early Childhood
2 years Walking rhythm stabilizes and becomes even
Jumps crudely with 60 cm takeoff
Will throw small ball 120-150 cm
True running appears
Can walk sideward and backward
3 years Can walk a line, heel to toe, 3 m long 
Can hop from two to three steps, on preferred foot 
Will walk balance beam for short distances 
Can throw a ball about 3 m
4 years Running with good form, leg-arm coordination apparent, can 
walk around periphery of a circle 
Skilful jumping is apparent 
Can walk balance beam
5 years Can broad-jump from 60-90 cm
Can hop 15 m in an about 11 seconds
Can balance on foot for 4-6 seconds
Can catch large playground ball bounced to him or her
6 years Girls superior in movement accuracy; boys superior in forceful, 
less complex acts.
Skipping acquired.
Throwing with proper weight shift and step.
Table 2.1. Milestones of Motor Development During Early Childhood
(Cratty, B. J., 1979: 222)
2.2.1.2. Cognitive Development
The term early childhood education implies teaching the child. Thus, 
intellectual development becomes an ingredient in growth and 
development of young children. Cognitive development refers to 
changes in an individual's knowledge, understanding and ability to 
reason about the world, things and events (Cartwright and Peters,
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1982). As emphasized in many sources, early years are of crucial 
importance to the child's cognitive growth. Early childhood education 
provides an environment where children have experiences with people, 
events, places and things (Barbour and Seefeldt, 1992).
Typical thinking of early childhood is a blend of impressions, 
intuitions, and partial logic. Piaget (1963) describes this period as the 
stage of preoperational thought (Table 2.2). By "preoperational", he 
meant, "before the ability to perform logical mental operations" (cited 
in Fogel and Melson, 1988:243).
The major cognitive achievement of the first two years of life is the 
transition from sensorimotor to representational thought (Piaget and 
Inhelder, 1967). Representational thought means the ability to 
represent people, places and ideas as symbols. A symbol bears some 
resemblance to the thing signified. For example, a road sign with a 
curved line symbolizes the fact tha t the road ahead is curved. In 
contrast, a sign, such as the word cat, is arbitrary  and has no 
resemblance to its referent. During the preoperational period, both 
symbols and signs are evident in many aspects of children's behavior. 
Imitating the adult roles, using the objects resembling the real thing, 
entertaining mental images of absent people, places, and things are the 
results of symbolic thought.
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Stage Activities and Achievements
Sensorimotor 
Birth to two years
Preoperational 
2 to 7 years
Concrete Operational 
7 to 11 years 
Formal Operational 
Over 11 year
Infants discover aspects of the world through their 
sensory impressions, motor activities, and coordination 
of the two.
Child can not yet think by operations, by manipulating 
and transforming information in basic and logical ways. 
They can think in images, symbols and form mental 
representations of objects and events.
Children can understand logical principles that apply to 
concrete, external objects.
Adolescents and adults can think abstractly. Their 
thinking is no longer constrained by the given of the 
immediate situation but can work in probabilities and 
possibilities.
Table 2.2. Piaget’s Stages of Cognitive Development. 
(Clarke-Steward, A., and Friedman, S., 1987: 19)
On the other hand, preoperational thinking has the deficiencies in 
many ways (Fogel and Melson, 1988) as follows:
1) Egocentrism is the inability to understand the world except from 
one’s own point of view. When a three-year-old child picks out a toy 
truck for Daddy’s birthday shows the inability to consider the 
preferences of his father because of the limitations of thinking.
2) Centration means centering or concentrating on only one aspect of a 
situation. According to Piaget (1963), preschoolers cannot assess 
multiple elements and the relations among them. As a result of this 
approach, egocentric thinking and other mistakes in preoperational 
thinking come out.
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3) Cause-and-eiFect reasoning involves preschoolers centration on only 
one aspect of a situation at a time, which they have frequently in 
trouble grasping how one event causes another. For example, when 
watching a television program interrupted by commercials, preschool 
children have difficulty linking events shown before and after the 
breaks.
4) In case the preschool children identify cause-and-effect sequences, 
they use transductive reasoning which leads the preschool children to 
incorrect in terpretations (Fogel and Melson, 1988). Through 
transductive reasoning, young children link two specific events that 
occur close together. For example, supposing that it rained in the first 
day of nursery school, a preschool might interpret this to mean that 
school started because it rained.
5) Finalism is another difficulty tha t preschool children have in 
understanding causality, refers to the belief that every event must 
have a specifiable cause and that nothing happens by chance. Thus, 
preschoolers ask endless questions beginning with “Why?” to the 
adults.
6) Animism can be described as "preschoolers' tendency to explain the 
behavior of natural phenomena, inanimate objects, or mechanical 
devices as though they were alive" (Fogel and Melson, 1988: 247). For
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example, a preschooler thinks that moon is hiding when it is behind a 
cloud and a room is lonely when it is empty.
7) Artificialism, which is related with animism, is "the belief that 
everything that exists has been created by humans or divine plan" 
(Fogel and Melson, 1988: 247). Thus, according to Piaget (1963), 
preschoolers believe that "Mountains grow because stones have been 
manufactured and then planted; and lakes have been hollowed out" 
(Fogel and Melson, 1988: 247).
Because of the preoperational thinking, preschoolers have reasoning 
problems. They make inferences and logical deductions poorly. 
Classifying problems also appear in the period of early childhood.
8) Centration makes it difficult for preoperational children to 
understand that people and objects can be classified in more than one 
way. For example, it’s difficult for a preoperational child to consider a 
collie as a dog, a mammal, and an animal in a hierarchy of subordinate 
and superordinate categories.
9) Children in the preoperational stage also tend to group objects 
together differently than do older children. If preoperational children 
are given a variety of objects of different sizes and colors, and asked to 
classify them, preschoolers are likely to use inconsistent and shifting 
categories. Instead of consistently using specific dimensions or color to
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group the objects, they put some objects together since they are near 
each other, or “because one can make a man out of them”. This 
approach is an example of syncretic reasoning th a t refer to 
“idiosyncratically connecting unrelated ideas or elements into a whole” 
(Fogel and Melson, 1988: 247).
10) Sériation refers to the ordering of items from largest to smallest or 
smallest to largest. When sticks of differing lengths are given to four 
and five year old children and asked to arrange them from smallest to 
largest in a row, they are unable to complete the task successfully. 
Children of ages five and six, on the other hand, can do the task with a 
considerable effort and frequent errors.
11) Conservation is defined by Piaget as understanding the invariance 
of certain properties, such as number, length, surface, and quantity in 
spite of apparent changes in objects. Piaget argued that because of 
centration, preoperational thinkers have difficulty grasping the 
conservation of liquid, volume, length, mass, and number (Table 2.3.).
Another problem preschoolers have with conservation is understanding 
the reversibility of operations. Thus, a preoperational child is likely to 
think that the amoimt of liquid poured from a container to another in 
different dimensions, and then back, would not be the same amount.
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Task
Acquired
Procedure Age
Conservation 
of substance
Conservation 
of length
Conservation 
of number
Conservation 
of liquids
Conservation 
of volume
Conservation 
of area
Two identical balls of clay are presented. Child admits 
they have equal amounts.
The shape of one ball is changed. The child is asked 6-7
whether the two balls still contain the same amount of clay. years
Two parallel sticks are shown to the child who admits they 
are equally long.
One of the sticks is moved. The child is asked if the sticks 6-7
are still the same length. years
Two rows, each containing the same number of beads, are 
placed in one-two-one correspondence.
The spaces in the beads in one of the rows are changed. The 6-7
child is asked whether each row still has the same number years
of beads.
Two identical beakers are filled to the same level with 
liquid. The child sees that they contain the same amount.
The liquid from one beaker is poured into a differently 6-7
shaped beaker (so that the water level changes). The child years
is asked if the beakers still contain the same amount of 
liquids.
Two glasses of water with equal balls of clay inside them 
are shown to the child.
One of the balls is changed in shape. The child is asked if 9-10
each piece of clay still displaces the same volume of water. years
The same number of small squares are placed in the upper 
left corner on two identical sheets of cardboard. The child 
sees that the same amount of space remaining on each sheet.
On one sheet, the squares are scattered. The child is asked 9-10
if the same amount of space remains on each sheet. years
Table 2.3. Conservation Tasks Investigated by Piaget 
(Fogel A., and Melson G. F. 1988: 249)
Preschooler's attention gradually becomes more selective with age, but 
preschoolers are more able to be distracted than older children. They 
also tend to perceive objects globally rather than in terms of specific 
dimensions. Another characteristic of preschoolers is that they don't 
use specific strategies to scan or remember objects, and they are less 
aware of what memory or problem-solving techniques should be used 
in different situations.
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2.2.I.3. Social Development
Socialization take place in the early years in child care centers, after 
the experience of being lived in a family as the first and most 
important group to which a child belongs to. The early childhood group, 
where children in the same age group interact with each other through 
the activities like eating, sleeping and pla5dng together, is an ideal 
environment to enhance social skills and development (Wolfe and 
Rivlin, 1985).
For many children, the environment of early childhood education is the 
first major venture outside the home and away from their primary 
caregivers. Young children experience new social relationships other 
than that of parents and they are exposed to an unfamiliar world of 
adults, competing peers, and an environment formed by rules. 
Apparently, one of the major objectives of early childhood education is 
to enhance children's peer interaction and prosocial behavior. Prosocial 
behavior refers to being fully mature such as helping, sharing, giving 
to those in need, and cooperating. Children behave more prosocial 
when they feel that they are expected to be so and to understand how 
to help or share effectively. In the early childhood years, an increase 
occur in the amount of time children engage in associate or group play 
(Weinstein, 1987; Bredekamp, 1989; Altman, 1977). Depending on this
28
developmental change, an increasing ability to show emphaty, altruism 
and cooperation are observed. Such prosocial behavior appears to be 
clearly related to the child's growing capacity to assume the point of 
view of others, i.e. to engage in social role taking. Performance on a 
social role taking is correlated to associative play (Hendrick, 1991).
2.2.I.4. Emotional Development
The emotional development of a child has been an important concern of 
early childhood education. This aspect of development is related closely 
to the development of either a positive or a negative self-image. Early 
childhood education provides opportunities for young children to 
develop their sense of autonomy and initiative in a setting that is 
consistent, trustful and warm. Through the child care environment, 
emotional stability of children which contributes to the sense of well­
being and self confidence is emphasized. Emotionally healthy children 
are not excessively withdrawn or aggressive. They consume their 
energy to develop their total being. As a result, this development is 
carried to a society in which individuals avoid themselves to create 
worries and insecurities (Hendrick, 1991).
Children who feel that they can make a difference and who attribute 
their success to their own abilities and efforts are considered to have
29
an internal locus of control. Such an attitude has been consistently 
related to cognitive development and problem solving success. Early 
childhood environment promotes the locus of control by helping 
children to perceive themselves as effective causative agents in order to 
become more perceptive and ready to learn about the environment 
(Cartwright and Peters, 1982). Young children live new emotional 
experiences through their encounters with other persons, events and 
ideas. The expression of specific emotions such as fear, anger, distress, 
and enjoyment appear to change in early childhood years (Craig, 1989).
One major aim of early childhood education is to enhance positive 
emotional development, when constructing self-esteem, feeling of 
security and self-control in young children. The activities and 
environment promoting these senses are arts and craft activities, block 
playing, and sand and water play.
2.2.1.5. Linguistic Development
One of the most important responsibilities of early childhood education 
is to help children develop the command of language and literacy. A 
dramatic increase is observed in average vocabulary during the 
preschool years, from under 400 words at age two to over 2500 at age 
six. Children understand many more words at each age (receptive
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vocabulary), though they cannot use all of them effectively in 
conversation (productive vocabulary). Preschoolers often pick up some 
words they hear around them, even though they may not know the 
meaning of them. The grammatical development in the language is 
also evident in this period. Children begin to use the grammatical rules 
stage by stage in the nature of an approximation to adult usage (Table 
2.4.). Gradually, children learn to use language as a social instrument 
in communication (Fogel and Melson, 1988).
By the age of Development Activity
1 year Imitates sounds
Between 9 and 18 months, begins to use words intentionally to 
communicate
Responds to many words that are a part of experience
2 years Puts several words together in a phrase or short sentence 
(telegraphic language)
Can recognize and name many familiar objects and pictures 
Has a vocabulary of about 30 words
3 years Uses words to express needs
Uses pronouns as well as nouns and verbs in speech 
Identifies the action in a picture
Rapid increase in vocabulary-may average 50 new words a month
4 years Loves to talk
Verbalizes experiences by putting many sentences together
Recites songs, poems, and stories
Uses words to identify colors, numbers, and letters
Sentences grow longer
Likes to make up new words
Likes rhyming
5 years Generally has few articulation problems 
Talks freely and often interrupts others 
Sentences are long, involving five to six words 
Describes artwork 
Learns plurals 
Enjoys silly language
6 years Asks the meanings of words
Describes the meanings of words 
Makes few grammatical errors 
Talks much like an adult 
Is interested in new words
7 years Speaks very well
May still be mastering or learning to articulate some sounds
Table 2.4. Normal Language Development 
(Eliason, C. and Jenkins, L., 1994:159).
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In early childhood years, young children's speech shifts from egocentric 
to socialized speech. Very young children repeats syllables, words or 
phrases simply for the pleasure of vocalizing, talk to themselves, or 
engage in "collective monologue", i.e. two or more children talking at 
each other rather than with each other. In contrast, older children 
generally speak to community to ask questions to provide answers, to 
report and threaten (Weinstein, 1987).
In the following section, the activity centers are examined in pursuit of 
enhancement of the developmental fields.
2.3. Activity Centers in Relation to Developmental Fields
Activities performed by children in a child care center constitute the 
early childhood curriculum and they are planned to serve for the 
developmental needs of children. Developmental objectives are 
attained by a process of active involvement of children in the activities. 
There are various types of activities which may take place in a child 
care environment and they provide opportunities for development in 
intellectual or cognitive area, and encourage for healthy social, 
physical, emotional and linguistic development as well (Eliason and 
Jenkins, 1994). The activity centers which are allocated in the 
educational space of a child care center are identified as arts and craft.
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block, indoor active play, cooking, manipulative, music and movement, 
reading and listening, sand and water and science and nature activity 
centers. When examining these activity centers in accordance with the 
developmental fields, primary contribution of the activity centers to the 
developmental fields is considered.
Designing the interior space of the child care centers requires some 
strategies to create the functional educational environments. One way 
of achieving an efficient organization of the activity centers is the 
classification of these activity centers according to their types to be 
able to divide the entire educational space into zones (Olds, 1987; 
Moore, 1994). While separation of high physical mobility activity 
centers from quiet activity centers is a requirement to prevent the 
interference of the first group to the second, grouping the table work 
and messy activities is also necessary to be able to gather technical and 
design requirements at one side of the entire space for these activity 
centers. It is also aimed to confine the boundaries of these activity 
centers in order to manage them under control, since many messy 
activities require the inspection of teachers (Olds, 1987). Activity 
centers can be grouped as three types according to the level of required 
physical mobility; namely, activity centers with high physical mobility, 
table work and messy activity centers, and quiet activity centers.
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2.3.1. Activity Centers with High Physical Mobility
Physical activity is very important in early childhood period to develop 
motor skills. Block center, indoor active play, music and movement 
provide constant practice and recurrent use of materials. Dramatic 
play center also provide physical mobility while children pretending 
roles in social life.
2.3.1.1. Block Center
Unit blocks are special wooden blocks which the sizes are fractions and 
multiples of a carefully designed unit block. As particularly important 
for early childhood period, each size change in blocks is made only in 
one dimension of the block. Block playing is building structiures from 
blocks through which children express themselves in a realistic and 
imaginative manner. When children explore their ideas structurally, 
they observe physical principles and form concepts of size, weight, 
shape, and fit. In the process of using blocks to build structures, 
children deal with the spatial and structural problems of balance and 
enclosure. Moreover, they must use their newly formed concepts in 
making decisions about what to built and how to proceed in buildings. 
Block play enables children to learn how to work and cooperate with
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their peers (Moore et al., 1994). When unit blocks are used well, they 
foster physical, emotional, social and cognitive development.
Physical development is supported by the block center. From the 
simplest pile of blocks to the complexities of cantilever, both large and 
small motor coordination and sensitive eye-hand integration are 
developed through unit block building. Moreover, they learn 
manoeuvre with finesse between the structures, achieving balance, 
control, and spatial awareness.
Social development is another field of development promoted by the 
block center. Cooperative interaction can also be supported by 
providing activity areas and materials that encourage group play. 
Weinstein (1987) has stated the empirical evidence obtained by studies 
of Shure (1963), Charlesworth and Hartup (1967), Doyle (1975), 
Hendrickson et al. (1981) Rubin, Maioni and Hornung (1976) that 
block center is the center where interactive behavior occurs most 
frequently. Since block building is a group activity, it promotes 
working together among children, and children learn to respect others' 
works and opinions. Group working also invites children getting along 
with others, satisfaction in contributing to the group, and 
responsibility for both child and combined effort of the group.
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Emotional development is also promoted by block pla3dng. As 
Cartwright (1988) says:
Unit blocks are a dramatic material to work with. Even a 
small child can make something that stands out in three- 
dimensional boldness, thereby deriving a sense of stature 
and power. Firm, clean, and squarely cut, blocks are 
consistent, predictable, and nonthreatening. Because 
construction asks for creative initiative, it affords 
satisfaction. These emotional components of unit block 
experience invite a child's participation in its safe 
miniworld of play, allowing expression and sometimes 
resolution of difficult feelings (44).
Since unit blocks do not stick together like Lego'^'^, children have to 
work patiently to balance them tha t develops certain skills, and 
persistence.
Block playing also fosters cognitive development. The ability of putting 
things into relation refers to logical thought and it is attained by 
surpassing cognitive deficiencies of preoperational thinking. 
Conservation is one aspect of what Piaget calls "logico-mathematical 
knowledge", knowledge of relationships, classes, m easuring and 
counting (Weinstein, 1987). The development of logico-mathematical 
knowledge involves classification (matching, sorting and labelling), 
sériation (comparing and coordinating differences), and number 
concepts (the process of establishing equivalence) (Fogel and Melson, 
1988).
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Playing with unit blocks contributes to cognitive development also 
through concrete operations such as one-to-one correspondence, 
counting, matching, sorting, fitting blocks to spaces, and using 
fractional parts of a whole in meaningful relationships. Block building 
is a kind of problem solving. Therefore, it encourages productive 
thinking and experimentation (Cartwright, 1988).
In addition to providing m aterials th a t invite investigation, 
comparison, sorting and counting, it is important to arrange and store 
the materials in a way that also support these activities. For example, 
similar objects are stored together on shelves or in containers that are 
labelled with pictures and outlines. To provide the play with blocks in 
affection, storage can also support sériation activities. Blocks are 
stored visibly, sorted by sizes, on low, open shelves adjacent to the 
space to be used for building. Block silhouettes are marked on the 
shelves to show which blocks fit where.
The block building center should contain sufficient area for children to 
play. For indoor block building, at least 3.0 x 3.7 square meter floor 
area, that is not used for other activity, covered with unpatterned 
carpet is used for up to eight children playing at once (Cartwright, 
1988).
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There is more to building than unit blocks by providing a variety of 
building materials which enhance the learning experiences. Large 
construction with heavy hallow wooden blocks and identically sized 
cardboard, plastic or foam blocks provide different experiences.
Generally, large hallow blocks are used in combination with dramatic 
play materials. A few 1.2 meter lengths of 0.6 cm. thick rope, each with 
an eyespliced in one end, are appropriate additions.
It is also advised that building with large blocks should be clearly 
separated from unit block building. Because large block dramatic play 
differs from play with unit blocks. While the unit blocks provide a 
micro-world to manipulate the small objects at a distance, large blocks 
allow the involvement of children as a participant with an actual, 
physical perspective (Cartwright, 1988).
Separation of block play from circulation and other activities may be 
aided by level changes, low height barriers, raised platforms as work 
areas, changing floor surface materials, and other architectural 
indicators. Use of sound insulation and absorbers wherever possible in 
the area help reduce noise levels (Moore et al., 1994).
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Developing large and small muscles adequately, young children need 
both teacher guidance in physical activities and opportunity to play on 
large muscle equipment. This is facilitated by planning motor and 
physical activities and centers (Eliason and Jenkins, 1994). Physical 
activities can be examined in two categories as large-motor activities 
and small motor activities.
Examples of large-motor activities are walking, running, galloping, 
skipping, jogging, balancing, hopping, jumping, sliding and climbing. 
Throwing and catching can include bean bag tosses, ball throwing, and 
catching games and skills or ring tosses. Other ball- handling skills 
include kicking, bouncing, dribbling, and rolling. Riding wheeled 
equipment is also a good large motor activity. Balancing skills include 
walking a beam, stretching, bending, swinging, and twisting. 
Opportimities to run, walk or jog should be provided daily (Eliason and 
Jenkins, 1994).
Small-motor activities are related to the activities of small muscle 
groups and the eye-hand coordination. These include zipping, lacing, 
twisting, pouring, cutting, inserting pegs, and tracing.
2.3.1.2. Indoor Active Play Center
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There are also stunts or self testing activities like frog jump or duck 
walking which should be selected according to physical abilities of 
children. Most of the active games with rules are more suitable for 
above 5-year olds.
Indoor active play center primarily fosters the physical development. 
Both large-motor and small-motor activities promote physical fitness 
or the level of healthy functioning of a body. Many activities which 
take place in indoor activity play center are large-motor activities and 
they encomage children to be physically fit.
2.3.I.3. Music and Movement Center
Activities in the music and movement center allow children to 
experiment with and enjoy rhythmic and musical skills. The basic 
elements of music are soimd and sound making. Singing songs, using 
instruments and making exploratory movement activities are the 
performance of this activity center (Sanoff, 1995). Music and 
movement activities contribute in three developmental fields, namely, 
physical, emotional, and linguistic development.
Physical development is provided by the activities of music and 
movement center. Music is a teaching tool to construct the rhythm 
concept when applied with physical movement. Children improve
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locomotor skills through the body movements joined with singing and 
music.
For the emotional development, music is used as a tool by children to 
express themselves since the music is an expression of feelings, moods 
and emotions. It also allows for development of desirable feelings and 
moods and dissolving undesirable ones. Because music has 
theurapeutic value, it enhances children's feelings of self-worth.
Language and concepts development is attained through music as 
children sing correct language form. Hence, singing provides to build 
language fluency.
Some design considerations are required for the music and movement 
center. The space for indoor active play can also serve for singing, 
dancing and physical movement by music. The required space for 15 to 
20 children for this activity is at least 14 square meters (De Chiara 
and Callender, 1990). The center should be arranged with music 
equipment and activities to include sound and rhythm producing 
materials, include body movements and songs with children. The 
center requires floor space for playing and moving, and storage for 
instruments (Sanoff, 1995).
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Dramatic play is one of the major t5Tpe of play which involves taking on 
roles and models (Myhre, 1993). There are many types of dramatic 
play activities and each offers opportunities for various developmental 
fields.
One type of dramatic play activity, often referred to as free dramatic 
play, is set up during individual play for children who choose to 
participate. An area is allocated in the play room by setting up 
dramatic play materials. Children are not told what to do and they are 
left by their own experiences and imagination. Children pretend to 
become a police officer, farmer, mother, father or the other roles in the 
society they know and the materials suggest. When the accessories are 
unstructured, more imagination and creativity can be observed 
(Eliason and Jenkins, 1994). For example, fabrics can be used for 
dressing up as well as small unit blocks for small accessories; paper, 
tape and crayons for signs (Cartwright, 1988).
Large, hallow blocks provide a great chance for dramatic play in which 
children are allowed to build up stages for dramatic play. Children 
choose whether the play is house keeping, farming, aviation, fishing, 
boating or something else (Cartwright, 1988).
2.3.1.4. Dramatic P lay Center:
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For free dramatic play, m aterial is collected for house keeping, 
barbershop, camping or picnic, restaurant, grocery store, hospital, 
school, post office, bakery, gas station, shoe store, dentist's office and 
many others.
In many programs, house corner is used to pretend the roles of family 
members. Other materials are stored in their own prop boxes in area 
designated for dramatic play (Mhyre, 1993).
Another type of dramatic play activity is creative dramatics. Creative 
dramatics are planned by a teacher but acted and played out by 
children. Therefore, it is more sophisticated than free dramatic play. 
However, both free dramatic play and creative dramatics involve the 
children "in improvised dialogue, identification with a role, and 
minimal use of props" (quoted in Eliason and Jenkins, 1994: 45). An 
important difference of creative dramatics is the full participation and 
involvement of all children. Some suggestions for creative 
dramatizations include the following activities like stories, poems, 
musical story dramatizations, field trips, events, plays, role pla5ring, 
puppet shows (Eliason and Jenkins, 1994). The center should also 
contain a full-length mirror for children to see themselves.
Use of puppets is another kind of dramatic play and it offers many 
opportunities for both speaking and listening. Puppets can be used to
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capture attention in a discussion, tell a story or poem, teach a song, 
give children directions, or assist in numerous other situations. Puppet 
skits can be used to help children develop problem-solving skills such 
as sensitivity to problems or alternative solution thinking (Eliason and 
Jenkins, 1994).
When applied well, dramatic play provides development in social, 
emotional, cognitive and linguistic fields.
Dramatic play contributes in social development by encouraging peer 
interaction and supporting natural developmental progression toward 
group play. It also enhances opportunities for role taking experiences 
and consequently for prosocial behavior. While children pretend the 
members of the society, children understand the meaning of relations 
(Weinstein, 1987)
Dramatic play is important for emotional development. Because 
dramatic play has no right and wrong answers, it offers children 
opportunity to be successful and to feel self-esteem about their 
accomplishments when they engage in dramatic play spontaneously. 
While pretending, children try to solve interpersonal problems and 
situations. This helps children to control their feelings and develop 
greater sensitivity to others as well as feeling of responsibility and 
self-esteem.
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To emphasize the contribution of dram atic play in cognitive 
development, Nourot and Van Hoorn (1991) indicated the findings of 
researchers (Fein, 1981; Fenson and Ramsay, 1980; McCune, 1985) 
These researchers have discovered that beginning at about the age of 
18 months, the human mind spontaneously engages in symbolic 
thought, as evidenced by the use of language and pretend play. These 
symbolic activities rely on children's abilities to create meaning in 
their minds and to express that meaning through gesture and objects. 
This ability to transform objects or situations through the use of 
imagination into meanings forms the foundation of cognitive 
development. The use of symbols is not characteristic of all plays, but 
symbolic behavior forms the basis of many cognitive concepts and it is 
the characteristic of dramatic play (Nourot and Van Hoorn, 1991). 
Through the engagement in dramatic play, egocentrism, centration, 
finalism, and reasoning deficiencies of children are alleviated and the 
other cognitive abilities are promoted.
To emphasize the role of dramatic play in linguistic development, 
Nourot and Van Hoorn (1991) indicated the studies of researchers also. 
According to them (Bruner, 1986; Poskos, 1988; Sachs, Goldman, and 
Chaille, 1984; Williamson and Silvern, 1990), children's ability to 
create hypothetical realm and hypothetical frames of reference for
themselves when telling or writing stories rests on concepts
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constructed in dramatic play. Their ability to use explicit language to 
negotiate multiple roles and to describe hypothetical situations deduce 
the same capacities in s5rmbolic thought (Nourot and Van Hoorn, 
1991). Nourot and Van Hoorn (1991) stated the findings of researches 
done by Health (1983) and Pellegrini (1980). Health (1983) found that 
children who had dramatic play experiences exhibited successful 
literacy experiences in higher grades. Pellegrini (1980) found 
significant relationships between symbolic play and achievement in 
reading and writing skills. Weinstein (1987) has indicated the evidence 
obtained by Cowe (1967) that dramatic play is particularly likely to 
produce m ature language behavior. Weinstein (1987) has also 
emphasized Marshall's study (1961) indicating that the most frequent 
use of language to communicate suggestions, agreement, and hostility 
occurs during the dramatic play rather than during reality contacts 
with peers.
2.3.2. Quiet Activity Centers
Some activity centers require intimacy and quietness where children's 
attention spans are not interfered by the other activities. Reading and 
listening and computer center are these kind of activities.
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The early years in the development of literacy is crucial for the literal 
success in the following periods of life. Besides, reading and listening 
center is conceived as a retreat area while children gain the literacy 
abilities.
A very important part of the fimction of a child care center is not only 
to nurture children's language and speaking skills, but also to 
introduce preschool children to language in its written form. A child 
care center must reinforce and develop the listening, speaking and 
reading abilities that children have learned from their parents. As 
cited by Moore and his colleagues (1994), most authorities (Sanoff, 
Sanoff and Hensley, 1972; Deutsch, Ellis, Nimnitch and Covert, n.d.; 
Osmon, 1971; Texas A and M University, 1969; Evans, Shub and 
Weinstein, 1971) on child care agree that in order to ensure children's 
development of these skills, an area particularly for reading must be 
included in all child care centers.
Some design considerations are required for the center. A reading and 
listening center is a comfortable and intimate space providing space 
for individual activities in a variety of sitting and reclining positions. 
As being stated by Moore and his colleagues (1994), Osmon (1971) has 
recommended a variety of configurations which work for reading and
2.3.2.1. Reading and L istening Center
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listening area such as quiet corner with tables, defined with storage 
units; a sunken pit or a raised area; a quiet alcove, defined by walls, 
storage units, sofas etc., a multipurpose bay, free standing within the 
play environment; a built-in bay defined by walls on at least three 
sides, and with views to the outside. Allocated area for this pattern 
should be 0.4-0.58 square meter per child. The area must also be fully 
stocked with a wide range of reading materials which are noticeable 
and accessible to children.
In addition to book shelves and display area, it is highly desirable to 
have a low shelf or table, available to as many as six children at a 
time, on which to place specialized learning equipment (De Chiara and 
Callender, 1990).
The reading and listening area is a quiet place, so it should be situated 
away from high activity and high noise producing areas like block play 
area, arts and craft area, water and sand play area, music and 
movement areas, and all gross motor and large group activity areas. 
To create a quiet corner, sound insulation is necessary. Carpet in the 
area combined with draperies and the displayed books can reduce 
sound reverberation. Partial acoustic panels between other activity 
spaces and the reading-listening area can reduce noise penetration.
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Cushions, stuffed chairs, pillowed benches, window seats, raised and 
lowered platforms are used for seating. Because children read in a 
remarkable variety of postures, and shift around from time to time, 
these seating-reclining facilities are loose and easily movable by the 
child (Moore et al., 1994).
2.3.2.2. Computer Center
Computer is an educational tool that provides children a unique way of 
dealing with information. The benefits of computers for children are 
elicited from the fact that they offer highly individualized learning 
experiences through audiovisual interaction which are more 
comprehensive than a typical activity. Through this characteristic, it 
contributes to cognitive development. Besides, the computer 
instruction enhances the motor development of children as the part of 
their physical development.
Haugland and Shade (1988) cited that Papert (1980) has applied 
Piaget's developmental theory of learning to children's experiences 
with computers. According to results of his studies, discovery oriented 
interactions with computers enhance children's cognitive abilities. 
Therefore, computers are used as the tools providing numerous ways 
of problem solving.
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To support the learning activity, children need messy stuff to enhance 
imagination and loose parts to manipulate (Greenman, 1988). Some 
table work and messy activities like manipulative toys, arts and craft 
materials, cooking activity, sand and water play, and science and 
nature activities serve for this purpose.
2.3.3.I. M anipulative Play Center
Children manipulate and test their physical powers of motor skills and 
perception, their cognitive understanding, and their imaginations with 
colored pegs or peg boards, lockboards, small unit blocks beads, 
Lego'T^, puzzles, felt boards and geometric forms, nuts and bolts, 
nesting cups. The items are arranged, classified, counted, put together 
and taken apart, stacked, moved, and explored with the senses. 
Children learn colors, and develop perceptions of size and forms as well 
as of mathematical concepts. When applied well, manipulative toys 
enhance physical and cognitive development.
Manipulative skill is the development of small muscles and the ability 
to use hands and eyes with dexterity (Sanoff, 1995). Fitting small parts 
to each other or into spaces, setting up structures with geometrical
2.3.3. Table Work and M essy A ctivity Centers
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forms, stacking, moving enhance both perceptual motor and small 
motor development.
Playing with manipulative toys contribute to cognitive development 
through concrete operations such as one-to-one correspondence, 
covmting, matching, sorting and using parts of a whole in meaningful 
relationships. These activities provide skills surpassing the deficiencies 
in classification abilities. Moreover, children learn colors, and develop 
perception of size and forms as well as of mathematical concept (De 
Chiara and Callender, 1990).
Manipulative toy area needs room to store and clearly display the 
available materials, boundaries to contain all the loose parts, and 
defined spaces that allow individual territory and two or three two- 
shelf, open cabinets are required to display the manipulative toys. 
Puzzles are best displayed on sloping shelves so the children can see 
them all as they select the ones they want to use. A cabinet above the 
manipulative toy area works fine to store toys and puzzles that are not 
currently in use. The number and the complexity of puzzles increase as 
the year progresses. A table that can accommodate at least four or five 
children is located near the display cabinets (De Chiara and Callender, 
1990).
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2.3.3.2. Arts and Craft Center
In arts and craft area, few children at a time paint pictures; make 
finger paintings, collages and mobiles; or play with clay, modeling 
compound, paste, crayons, marking pens and some other materials 
such as cornstarch and water, and clay. Different pots, different-sized 
paper, brushes, paper plates, and raw materials are used for arts and 
craft activities (Clemens, 1991). Arts and craft studies offer 
opportunities for cognitive and emotional development through 
planning and organizing.
Utilization of raw materials and unstructured nature of art activities 
do children have an opportunity for creative expression. Color, shape 
and form recognition, materials varying in texture from very fine to 
very rough enhance the cognitive abilities of children. Playing with 
dough and clay provides the ability to surpass conservation deficiencies 
(Weinstein, 1987). Children devote thinking, planning and organizing 
efforts to their arts and craft studies. Thus, the way they interpret 
ideas, solve problems, and think through concepts can be reflected in 
their art works.
The contribution of arts and craft activities in the emotional 
development of children is obvious. Arts and craft experiences offer 
opportunities of self-expression. Art activities are satisfying for many
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children. Thus, it has a therapeutic contribution for children's 
development. Whatever the kind of art project, children express their 
feelings and emotions that may not be expressed in any other kind of 
activity. In addition, young children feel the accomplishment and 
recognition by others through the art activities.
The arts and craft area should have enough space for two or more 
children working at a time. Three or four easels side by side could be 
provided by sloping a long piece of plywood or masonite out from a wall 
or room divider. The latter arrangement requires to provide more work 
area in less space. Easels should be easy to clean, and the tray that 
holds the paints and brushes should be removable for cleaning.
Feeling of accomplishment and recognition by others through the art 
activities are reinforced if children's paintings are displayed. If a 
display space is provided at children's eye level for five or six pictmes 
all children can see their works exhibited many times in a year (De 
Chiara and Callender, 1990).
In this area, a table is necessary large enough to accommodate four 
children playing with clay, using finger paints, or pasting collages. The 
table should be about 46 cm. high and have a work area of 4.57 square 
meter or more (De Chiara and Callender, 1990).
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The arts and craft area should be away from the heavy room traffic 
and should have limited access. A sink is required to wash the hands 
and to clean paintbrushes and sponges. It is preferable to have two 
sinks; one at the appropriate height for the teacher and the other for 
children. If only one is available, it should suit to children's height.
Two kinds of storage space in the arts and craft area are desired. First 
one is used to store sheets of newsprint (usually sized as 46 by 61 cm.) 
and colored construction paper in a way that children are able to reach 
easily. Crayons, marking pens, and paintbrushes can also be stored 
here. The second storage space is used for such things as scissors and 
paints which should be closed and out of the reach of the children. 
These storage cabinets can also serve as room dividers.
2.3.3.3. Cooking Center
Food preparation and consumption play an extremely important role in 
a child's perception of the world. Most learning is through the senses; 
and since food appeal to all senses, it is a powerful learning tool. Very 
young children experiment upon the world of taste, texture, size and 
temperature by placing objects in their mouths. Through this activity, 
they learn about their environment, the natural world and their place
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in the food chain. Food experiences foster cognitive and linguistic 
developments.
The sensory experiences in food activities offer the greatest learning 
value. In addition, children enjoy working with and manipulating food; 
mixing, measuring, pouring, stirring, and eating. Food experiences 
provide natural means for exploring and developing basic concepts 
such as size, shape, number, color, measurement, weight, smell, taste, 
sound, touch, texture, flavor, preservation, and temperature change. 
Working with recipes provides young children with foundational 
understanding of measuring and fraction concepts (Eliason and 
Jenkins, 1987).
Some design considerations are required for the cooking and eating 
areas that are designed to facilitate child-use. Therefore, materials 
must be appropriate for the child. Child scale definitely means table 
and chair height, but it also means limited group size. As cited by 
Moore and his colleagues (1994), Evans and Saia (1972) note that 
children enjoy eating in small groups throughout the center, and that if 
five or six children eat at a table with an adult, the atmosphere 
becomes home-like, encourage conversation, and not be too 
overwhelming for shyer children.
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For the design of a cooking area, two options are available, depending 
on the size of the center and staffing patterns: It is possible to locate 
one central institutional kitchen for adult kitchen staff only, with 
satellite kitchens supplied with equipment for child-adult use, and 
eating areas to serve 12-16 children. Preferably, several fairly complete 
kitchens scattered through the center are used. Each one is capable of 
being used by staff to prepare group meals for 12-16 children. Kitchens 
are used by children and staff together to prepare food. A kitchen large 
enough may actually serve two to three groups of 12-16 at different 
times if facility program permits shared use of space.
Cooking and eating area is planned for use by both adults and 
children, e.g. pull-out cooking surfaces at two heights. For safety, 
cooking area should be closed to children when no adults are present to 
supervise. Food preparation area is separate from eating areas for 
safety, but visual connections are provided for supervision. Dining 
tables and chairs are designed at child scale. More comfortable seating 
units and tables are used instead of typical cafeteria benches and long 
tables.
It is advisable to locate kitchens near greenhouse or outdoor garden 
areas where food is grown, to emphasize the connection between 
nature and nutrition (Moore et al., 1994).
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Sand and water are two materials used for exploring and discovering 
activities. Flexibility in form and function is a primary characteristic of 
sand and water. Because of this flexibility, it offers children many 
possibilities of experim entation for enhancement of cognitive 
development.
Sand play includes tactile experiences with textures, color experience 
with mineral rich sands and dirts, creation of three dimensional 
objects, development of mapping skills as children create a landscape 
of "places" and building experience. On the other hand, water is an 
integral part of play program. Besides its imdeniable play value, use of 
w ater is im portant for attainm ent of concepts such as wave 
phenomena, volume displacement, floatation, wet versus dry air, 
gravity flow and prismatic action. In addition to using ordinary water 
as a sensory medium, adding materials such as detergent, food 
coloring, straws and combining them with sand play provides new 
mediums for discovery and cognitive attainments. Mainly, conservation 
deflciencies are surpassed by water and sand play.
In climates which do not allow outdoor sand and water play year 
round, indoor sand and water play is essential. Water and sand play 
areas are located immediately adjacent to each other. Since dry sand is
2.3.3.4. Sand and Water Center
57
difficult to build with, it requires to be in close proximity with water 
source. For sand play, portable sand is useful through sand wagons. 
Since sand comer is messy and dirty, it is separated from circulation 
and quiet areas. Sand play area is located near toilet wash areas so 
clean up is easy for children and does not require tracking sand 
through other places. Sand corner is located near a window with a 
direct sunlight to dry and purify sand. Usage of portable sand areas or 
sand wagons provide moving outdoors and pushing aside when not in
use.
Adjustable height sand wagons, or two or more tables of varying height 
serves for children in different age groups. A minimum of one square 
meter per child is provided for sand play. Surfaces are installed as easy 
to clean and not susceptible to damage from sand.
Water play area is designed to be easily cleaned, have floor drain, non-
slip surfaces and impervious to water and dampness. Area is located
conveniently to wash rooms, towels, storage for water play objects, 
outdoor play areas, and away from circulation and quiet areas. Natural 
light would enhance enjo5unent and learning in water play. 0.35-0.42 
square meter per child is allocated for this corner (Moore et al., 1994).
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Science and nature center is a place where the materials exist to 
conduct experiments in chemistry, plant and animal sciences, physics, 
mechanics, and perception; to carefully observe animal and plant life 
and death; to develop the tools and report the results of experiments 
occurring throughout the particular setting and other settings the child 
occupies (Greenman, 1988).
Science activities in early childhood help children form scientific 
concepts and involve the understanding the world through observing 
and manipulating. The benefit of science for young children include 
cognitive growth, and ability of problem solving as well as linguistic 
development (Sanoff, 1995; Eliason and Jenkins, 1994).
Process skills which are important in thinking and learning can be 
particularly encouraged in science activities. Examples of process skills 
are observing, investigating, comparing, classifying, explaining, 
inferring, verifying, creating, communicating, analyzing, predicting, 
computing, recording, measuring, organizing, and hypothesizing 
(Eliason and Jenkins, 1994).
Science activities encourage children to observe, explore, inquire, and 
make generalizations, and they provide opportunities to use and
2.3.3.5. Science and Nature Center:
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develop sensory capacities; hearing, seeing, tasting, smelling and 
touching. Through these activities, process skills are elaborated. While 
observing, children use all their senses to learn about things and 
experiences. While comparing, children compare similarities and 
differences among objects and ideas. While classifying, children are 
asked to group or sort by categories, to find something that does not 
belong, and to be able to name the group or say how the members of a 
group are alike. While measuring, children are involved in using 
standards or nonstandard units of measure; in either case, the children 
give a quantitative description. It may involve time, distance, voliune, 
temperature, weight, or numbers. When children infer something, they 
observe and add meaning to their observation. When they are 
predicting, they guess what they expect will happen (Eliason and 
Jenkins, 1994).
Science activities which encourage children to communicate and record 
information promote linguistic development. Communicating is using 
words orally, and for the children in the later childhood years, writing 
to explain or describe an event or happening. When they record 
information, they either dictate or write down what they observe 
(Eliason and Jenkins, 1994).
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A sink and counter, work space with storage underneath is provided to 
allow children to plant seeds, cultivate small indoor gardens, and 
conduct experiment with scientific measuring equipment. Display 
walls and tables are used for collection of rocks, leaves, driftwood, 
shells, bones, or other elements of natural environment (Greenman, 
1988; Moore et al., 1994). Allocated area for this pattern should be 
0.46-0.60 square meter per child (Moore et al., 1994).
Based on the explanations of this chapter, the primary contribution of 
the activity centers to the developmental fields of early childhood 
education can be summarized in Table 2.5.
In the following chapter, a design model for the space planning of child 
care centers is discussed in which the knowledge about the 
developmental goals in relation to physical environment is used as well 
as the executed research results in this study.
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Table 2.5. Primary Contribution of the Activity Centers to the Developmental Fields
3. A DESIGN MODEL FOR THE SPACE PLANNING OF
CHILD CARE CENTERS
Hillier (1996) puts forward that buildings provide a social organization in 
two ways: Firstly, they organize the configuration of spaces in which people 
move and live, and secondly, they define the social organizations as the 
physical configurations of forms and elements. With this argument, Hillier 
(1996) states that a space carries an internal logic which is an aspect of the 
social life. His comment points out the ideology of space S5mtax theory which 
manifests itself to define the logic in the spatial nature and the functioning 
of the buildings. If configuration refers to setting up the relations by taking 
into account the other relations, it becomes easier to understand how social 
relations refer to the physical setting or vice versa. Interior space of the 
child care centers is the representation of a social life, structured by the 
educational expectations. So the space planning is the process of setting 
relations between the space units with respect to the social activity patterns 
by considering the needs and requirements of the educational system which 
constitutes the social life of a child care environment.
Hence, the social organization of a child care center requires the 
identification of the needs and requirements for the development of children 
and the interpretation of them in the organization of space. The relation
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between the development of children and their activities were examined in 
Chapter 2. A brief review of literature indicated that the design of a child 
care environment contributes to the development of children as much as the 
environment expresses the educational ideas for the functionality 
(Weinstein and David, 1987). A parallel argument is made by Tunnel (1981) 
who emphasized the influences of various educational disciplines on the 
formation of a developmentally supportive environment (Figure 3.1). 
Various disciplines contribute to the definition of needs and requirements of 
early childhood education. The disciplines of child psychology, pediatrics 
and education contribute to the relationship between the activities of 
children and their development. Activities performed by children take place 
in an environment planned by a designer and the relationship between 
these activities and the environment is examined as a space planning 
problem which is a main concern in architecture. Thus, one of the major 
responsibilities of the architects is to create educational environments that 
support and enhance the activities of their users. The successful 
performance and optimum relations between these activities are the 
requirements of the education and these requirements should be reflected in 
the spaces where the activities take place. As a result, the outcomes of 
relations between the environment and education are evaluated in the 
design process as well as those of between the activities of children and the 
development.
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I: InterdiBciplinary Collaboration
Figure 3.1. Activity, Environment and Development Relation. 
(From Tungel, 1981: 10-11).
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Therefore, the child care environment, activities of children and the 
development of children are the three dimensions of the early childhood 
education and they are bounded to each other by a chain of relations as seen 
in Figure 3.1. Each link in this chain requires a collective and coordinative 
study of various disciplines. Actually, many things are known in between 
activity-development and environment-development chains as examined in 
Chapter 2. Through Tunnel's approach, the requirement of the link between 
environment and activity is also emphasized. The aim is to intersect these 
studies at a point which requires an interdisciplinary collaboration between 
the educators and the architects.
3.1. General Structure of the Design Model
The concept of action research is an approach which supports the practical 
concerns of people by joint collaboration of them (Rapoport, 1987). The 
integration of design research and the collaboration by the action research 
is proposed as a new paradigm for effective utilization of knowledge (Sanoff, 
1985). This can be perceived as a natural evolution of the traditional 
research approaches that are not producing solutions for the attainment of 
goals and values (Weisman, 1983).
Sanoff (1992) discusses the link between design research, design 
participation and design development by referring to the concept of action 
research. According to Sanoff, action research not only integrates theory
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and practice, but also indicates that one must act in a system in order to 
imderstand it, that is to say designer/researcher should have some effect on 
the outcome. The action research makes implications for a new outlook on 
the practise of architecture. In this approach, the practise of architecture is 
formed by the collaboration of design research, design participation and the 
design development (Rapoport, 1987).
Action research supports the structure of the proposed design model of this 
study by indicating that the research findings should support the theoretical 
knowledge. When the action research brings a new outlook to architecture, 
it also stands for a link between academicians and professionals, between 
theoreticians and practitioners or between researchers and designers. As it 
is proposed in the action research, the research findings may guide the 
collaboration between the various expert levels. Though the effort to 
collaborate between the experts seems precious, there still remains a gap 
between the available knowledge and the application of this knowledge 
(Sanoff, 1992). The traditional approach in architecture does not appreciate 
the expertise of the user and denies the contribution of his experience to 
decision-making process. While focusing on formal and visual issues, 
designers are expected to give attention to the educational requirements 
equally to build up a successful planning and design (Burch, 1994). 
However, finding the shared knowledge through the researches does not 
seem to be enough for the production of efficient solutions, yet a
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methodology which guides the experts is essential. Therefore, the approach 
of the proposed design model is based on the integration of the research 
results into a design methodology which aims the collaboration between 
expertise of architecture and education.
Therefore, the aim of the design model is to provide a bridge between the 
intentions of the education and the applications in the physical 
environment. The contribution of the model to the design and the 
educational discourse is rather practical and specific to the early childhood 
education.
3.1.1. M odeling
Simon (1969) defines the design process as "a course of action aimed at 
changing the existing situations into preferred ones" (55). The process of 
architectural design aims to define a physical form that achieves certain 
functional and behavioral objectives in a particular context. However, 
architectural design is different from many other problem-solving processes. 
Firstly, the evaluation of candidate solutions is done after they are 
generated. Secondly, the information that guides the search for a solution is 
not internal but external, i.e. some specific requirements lead to the design 
solutions such as cultural norms or style (Demirkan, 1998). Space planning 
of a child care center is a typical example of this approach. The information
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which limits and defines the functionality of the layout comes from the 
educational decisions.
The translation of the general patterns of design behavior into specific 
repeatable sequences of design actions can be achieved by models. Much of 
the early works in this area have focused on the identification, application 
and adaptation of existing quantitative problem-solving techniques as 
design methods. These design models are not intended to represent a 
complete model of human design process, but rather to support the intuitive 
and creative contributions made by the designer (Myers and Pohl, 1992).
Based on the above statements, design can be described as an activity that 
derives an artefact from a set of requirements which are given in the form of 
functionalities. Properties, functions and behaviors of design elements and 
relations with the others are represented inclusively by the term 
functionality (Ohsuga, 1995). Therefore, design procedure begins with needs 
and requirements, continues with a design and ends with a design solution 
(Bernaras, 1994). In this approach, a statement of needs and requirements 
is what usually motivates or initiates a design problem. This states a design 
problem and/or what is needed or required for the attainment of the goals. 
The solution is a design description which is created during the design 
process (Figure 3.2).
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Figure 3.2. Basic Conceptualization of Design. 
(Adapted from Bernaras, 1994; 503).
It is important to state the requirements of a child care environment 
objectively in building up a model aiming at matching the educational 
expectations with the space planning requirements. Although deriving 
requirements is not included in the design activity, design process demands 
the derivation of requirements before the execution of the process. Design 
starts by building a basic concept of an artefact in order to achieve the goal. 
In this conceptual design stage, a rough but basic model structure is 
created. Then the model is checked for technical soundness and feasibility 
at the next preliminary design stage from various points of view.
From a functional point of view, requirements can be defined as the 
variables, since they establish a mapping between a set of design elements, 
and a set of values which express some of their qualitative and quantitative 
aspects (Carrara, et. al., 1994).
Requirements are effective on the spatial organization and environmental 
characteristics. According to C arrara and his colleagues (1994),
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reqmrements can be classified in two ways: (1) the ones affecting the spatial 
aspect of the building; and (2) the ones affecting the physical or 
technological aspects of the building. The firs t one refers to the 
requirements associated with the individual spaces, such as dimension, type 
of use, physical relations and so on. The second one refers to the 
requirements associated with the structured sets of spaces which define the 
various patterns of organization of the individual units with the other ones. 
In a child care environment, when the first group of requirements 
determine the physical properties of activity centers, the second group of 
variables define the relative locations of activity centers in a logic which is 
directed by educational expectations. Needs and requirements are derived 
from educational expectations and directed by environm ental 
characteristics which is dependent on educational expectations. As 
examined in Chapter 2, educational expectations are based on the 
development of children in various fields which require age grouping and 
proper organization of the activity centers according to their types. These 
requirements lead to the design activity and the design solution which is 
obtained at the end affects the characteristics of the environment since it 
constitutes the physical setting where the users of child care centers live 
(Figure 3.3).
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EDUCATIONAL
EXPECTATIONS
Figure 3.3. Influential Factors on Design of Child Care Centers
Determination of the requirements through the survey and consultations 
reveals the conceptualizations and the vocabulary of the design elements to 
be able to design the interior spaces (Bernaras, 1994). The research study 
where the results of it is examined in Chapter 4 is a tool for the 
determination of characteristics and vocabulary of the activity centers. The 
theoretical knowledge about the educational requirements defines the 
points of examination in the research which is used in the space planning of 
early childhood educational environments. Thus, in the design process of 
early childhood educational environments, the educational requirements 
direct the design components, their relations and the properties.
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3.1.2. Knowledge A cquisition
There is a strong correlation between models and knowledge acquisition 
process (Karbach et.al., 1990). Conceptual model can be viewed as a 
complete theory of knowledge, based on the consistent use of concepts and 
the methodological application of formal rules stated in the real-world 
terminology which is able to trace the origins of how and why the 
knowledge is constructed (Shaw and Woodward, 1990). C urrent 
understanding of knowledge acquisition is an active modeling process 
(Barbuceanu, 1993). It is not extracting knowledge from the experts and 
transferring it to a structure, but it is an operational model that exhibits 
some desired behavior observed or specified in terms of real-world 
phenomena (Wielinga et al., 1992).
The communication between the experts of education and that of interior 
design provides the necessary knowledge environment for compatibility of 
the space planning with the educational decisions that leads to a functional 
im plem entation of the child care environments. Thus, knowledge 
acquisition process aims to relate the decisions of curriculum to 
organization of the activity centers in the child care environments. The 
knowledge environment which forms the rules of this communication is 
attained by the knowledge acquisition process (Figure 3.4).
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Rappaport and Gaines (1990) define three major knowledge sources: 
"knowledge encoded in relevant media, such as books, journals, and 
videotapes; knowledge available by observing and modeling the relevant 
domain; and knowledge available from discourse with, and observation of, 
the relevant community" (51-52). The relation between these knowledge 
sources is depicted in Figure 3.4.
KNOWLEDGE BASE 
M ethods of decision m aking 
C urriculum  Specifications 
C orrespondent Component Groups 
(Groups of design elem ents of the artefact) 
R elations 
Connection tjrpes 
P roperties 
R equirem ents 
Specifications 
Criticism
Figure 3.4. Knowledge Acquisition Process for Knowledge-Based Systems 
(Adapted from Rappaport and Gaines, 1990:52).
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There is a close relationship between the relevant media, domain and the 
community. The relevant media is the design guide books of child care 
environments and journals of child education which the experts in the fields 
of child care and space planning declare decisions. Designers, planners and 
educators create the relevant community who contribute the knowledge 
environment of those fields of expertise. Discourse of education and design 
produced by the relevant community and the observations made in the child 
care centers constitute the relevant domain. By using the information 
coming from the relevant media and community, a questionnaire, which the 
results are examined in Chapter 4, was prepared to define the relevant 
domain of this study.
The relevant media, and the relevant community provided the identification 
of the variables of usage principles (developmental fields, age grouping, 
activity types, usage frequency), the variables of relations between the 
activity centers (physical and conceptual), and the variables of space 
characteristics (nature of the center, characteristics of adjacency, group 
size) which influence the stages of the space planning of child care centers 
(definition of space groups, definition of relative locations, definition of 
properties of activity centers).
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Agreement of the educational decisions with the space planning can be 
expressed as the interpretation of the educational variables in the design 
decision making process that corresponds to the design elements through 
which the combinations produce developmentally appropriate and 
functional solutions. To clarify how educational decisions are translated into 
design process in the design model, the educational specifications which are ll 
concern of the child care experts are examined as parts of decision making 
process of child care experts.
On the functional level, the physical organization is crucial in the support of 
the specifications; namely, the usage principles, relations of the centers, and 
the space characteristics which constitute the main issues in space planning 
process as depicted in Figure 3.5. The effectiveness of curriculum is 
conveyed by the decisions of space organization which is directed through 
these specifications.
Usage princip les  which include the developmental fields; age grouping, 
activity types and usage frequency can be discussed in the first group of 
specifications (Figure 3.5). The specifications in usage principles define how 
the educational space is utilized through the activity centers. As examined 
in Chapter 2, the recognition of children's developmental needs and learning 
processes are prerequisite for the formulation of curriculum objectives for a
3.2. Formation of A Design Model
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F igu re  3.5. A Model for the Space Planning of Child Care Centers
child development program. Since the developmental fields are the general 
statements of the educational expectations in all educational philosophies 
and approaches (Weinstein, 1987; Hendrick, 1991; Barbour and Seefeldt, 
1992), its inclusion to the structure of the model ensures that the space 
planning of the child care centers is achieved depending on all 
developmental fields without disregarding any one of them through the 
organization of the activity centers. Besides, since the child care experts 
define the attainm ent of certain abilities through the stages of 
developmental fields of early childhood, and conceive the activities as the 
tools to attain them (Sanoff, 1995), it is a natural result to represent the 
developmental fields as the determination of certain activity groups as a 
part of the model which aims to adapt the educational expectations into the 
methodology of space planning. Therefore, the developmental fields are 
included in the usage principles which are used to define some certain 
groups of activity centers (see Table 2.5).
The second variable in the usage principles is the age grouping. As 
discussed in Chapter 2, the educational materials and the complexity of the 
activities change according to the level differences in the developmental 
fields which may lead to different space allocations for different age groups. 
Therefore, age grouping is considered as an im portant curriculum 
application to discriminate the suggested activity centers in the 
organization of the space.
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Similar to the activities of a home which support different needs, moods, 
body postures, and levels of interaction, the child care environments are 
expected to provide various t5rpe of activities provided in unique, separate 
places (see Chapter 2). Qualitatively different areas for active versus 
passive, noisy versus quiet, and messy versus clean activities make a space 
more manageable from educational point of view, and more interesting and 
interpretable for children (Olds, 1987). Thus, activity types are the third 
group of variables in the usage principles.
Usage frequency which refers to how frequently the activity centers are 
used by children is the fourth variable in the usage principles. Some activity 
centers may require to be prepared by transformation of a place for that 
activity center, since they are not involved frequently by children. On the 
other hand, some do not require to be prepared since they are defined and 
ready-to-use activity centers. Hence, it refers how the activity centers are 
used in the total space plan.
Relations of the activity centers can be examined as conceptual and 
physical. Conceptual relations refer to the associated performance of the 
activities through the educational materials. For example, if the blocks are 
used to design a particular stage for a dramatic play activity, the materials 
of the block play is used for the dramatic play activity disregarding the
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purpose of the block pla5dng. High conceptual relation requires the physical 
proximity between the activity centers by means of relative locations.
Space characteristics  refer to the individual properties of the activity 
centers. Nature of the center, characteristics of adjacency and group size 
constitute this group of variables. Nature of the center refers to whether an 
activity center is characterized by stable educational equipment which 
affects the stability of the place of that activity centerin the definition of its 
space. Space boundaries can be defined by elevation differences, separation 
through partitions or circulation spaces. Lastly, group size is used to define 
the necessary space for each activity center which refers to the number of 
children using the activity centers.
When considering the influences of these variables over space planning, it 
seems possible to distinguish their contribution to space planning (see 
Figure 3.5). In the space planning of child care centers, three dependent 
processes exist. At the first level of planning, the space groups are defined to 
be separated. Separation of the space groups refers to a sophisticated notion 
called zoning which is a standard operating procedure of any architect 
(Moore, 1994). Space zoning can be conceived as the interpretation of 
internal logic of social organization valid in a setting to function properly.
In the design model, the variables which define the space divisions are 
represented in the definition of space groups and the developmental fields
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are also included to be able to collaborate between the educational 
expectations and the planning process. Defining the space groups and 
making connections of the space units in an additive method in each space 
division are parts of the methodology of the model which is examined as 
domain specification process of the model.
Educational experts usually do not know how to actualize the 
implementation of curriculum conveyed by these three groups of variables; 
namely, the usage principles, relations and the space characteristics of the 
activity centers. That is the point where these variables should be 
transferred into the architectural problem solving processes and 
architectural elements.
The definition of space groups, definition of the relative locations and 
properties of the activity centers which embrace the evaluated variables 
constitute the parts of the design model in the planning process.
3.2.1. Definition of Space Groups
To be able to define how the space groups are defined by the developmental 
fields, age groups and the activity types, the child care environments can be 
represented by a three dimensional graphic illustration which is formed by 
groups of the activity centers. These groups refer to the intersection of the 
variables defining the implementation of educational activities. Three
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groups of variables, namely developmental fields, age grouping and the 
activity tз^pes, used in definition of space groups form the axes of this 
matrix. The matrix is not designed to assign the specific numerical parts to 
the variables, rather it is used to generate an image of the groups of activity 
centers available in a child care facility depending on the variables (Figure 
3.6).
Figure 3.6. Matrix Illustration of Activity Groups Depending on
Curriculum Variables
The decisions made with the variables correspond to a certain field inside 
the matrix. Therefore, in the translation of the variables during the decision 
making process of the child care experts into the architectural design units, 
a relevant domain is defined as the intersection of the three factors of space 
division in the educational space which refers to a group of the activity 
centers defined by the selection of a certain developmental field, age group
82
and activity type. This procedure corresponds to the first stage of the 
planning which involves in the definition of the space groups. Intersection 
refers to the relevant domain which is defined to be able to produce partial 
solutions of the space plan.
The development and increasing availability of the computer technology is 
the result of simulating the sequential representation of decision making 
process (Rowe, 1985). The major concerns of researches conducted within 
this framework was to provide the methodology of problem solving 
behaviors during the problem solving process and to represent the cognitive 
activities graphically as a tree or other network of successive steps (Rowe, 
1985).
As cited by Simon (1969), the works done by Newell and Simon (1972) 
constitute a major breakthrough in the study of the problem solving and the 
research into the cognitive processes. According to Newell and Simon 
(1972), human problem solving takes place within the problem space by 
means of a search. Successful problem solving is described as searching 
selectively through a maze of possibilities and reducing it to the manageable 
proportions.
The flow diagram of design decision making process of a child care 
environment depicts that the decisions made in the variables of educational 
implementation follow each other. The intersection of variables in the
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definition of space groups is represented in a decision tree through which 
searching selectively results in the specification of a domain. It is assumed 
that there are two phases in the decision making process. The initial phase 
involves adopting a "decision frame" that is the "decision maker's conception 
of acts, outcomes and contingencies associated with a particular choice" 
(Tversky and Kahneman, 1985: 25). This is equivalent to the notion of 
domain specification and it is assumed that a particular decision problem 
may be framed in a variety of different ways. The process is viewed as a 
selective decision making operation in which the decisions to be taken in 
each step refers to a group of activity centers that are representations of 
particular choices. Subsequent decisions in the variables ends in a 
particular frame that consists of various activity groups with different 
requirements and different rules (Figme 3.7). The particular frame, that is 
the relevant domain, is critical in determining the subsequent phase in 
which the alternatives or the prospects are evaluated (Maule, 1985).
In Figure 3.7., the developmental fields are represented in the first level, 
the age groups are in the second level and the activity t5q)es are in the third 
level of space definition. So the developmental fields, age groups and the
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activity types are adapted as the variables used in the decision making 
process to define the relevant domain.
The information collected from the relevant media supports the relations 
between the developmental fields and the activity centers. While the block, 
indoor active play, music and movement, manipulative play activity centers 
promote the physical development (large and small motor), the arts and 
craft, block, dramatic play, computer, manipulative play, cooking, sand and 
water, and science and nature centers contribute to the cognitive 
development. The social development is primarily promoted by the activities 
performed in the dramatic play and the block centers. Activities performed 
in the dramatic play and block centers help to develop emotional stability of 
children as well as together with the music and movement, and arts and 
craft centers. Music and movement, dramatic play, reading and listening, 
cooking, and science and nature centers serve best for the linguistic 
development of children (see Table 2.1).
Preferences made in the branches in the level of developmental fields cause 
the definition of a group of activity centers which is proceeded by the space 
allocation of these activity centers for a specific age group in the second 
level and the grouping of the spaces according to the activity types in the 
third level. The result is a specified domain having activity centers with the
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identified requirements and the rules according to the developmental fields, 
age groups, and the activity types.
3.2.2. D efinition of Relative Locations
As Hillier and Hanson (1984) states, space can operate as a morphic 
language to reflect the social life in spatial arrangements. In the technical 
sense, an architectural language is given by a collection of rules that 
embody the compositional principles or the conventions that underlie a 
certain piece of organization (or a collection of such pieces). These rules form 
the syntax of the design language of tha t particular environment 
(Flemming, 1990). Therefore, when an architect designs an early childhood 
physical setting, he usually determines the following in the programming 
phase: 1) What spaces the child care environment needs, 2) The sizes of the 
spaces, 3) Their interconnections, 4) Their relative locations. In the design 
process of early childhood educational environments, certain locality 
requirements of spaces and activity centers are in consideration in the 
second stage of plemning.
As a spatial organization, space of a child care center is conceived as an 
establishments of patterns of relationships of the activity centers composed 
of boundaries and permeabilities. These boundaries and the permeabilities 
establish the rules of access between the activity centers depending on
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certain reasons which corresponds to the educational expectations. To 
create the language of these rules of access, each activity center can be 
conceptualized as a unit and represented as a square, with its relations of 
permeability represented by lines linking it to the others (Figure 3.8).
Figure 3.8. Two Patterns of Permeability Between Three Activity Centers
The rules of permeability between the activity centers are defined by the 
conceptual relations between them. From a S5mtactic point of view, lines of 
permeability is the physical representation of the conceptual relations 
which also define the relative locations of the activity centers by combining 
them to each other.
From the need and requirement definitions of the variables, activity centers 
are combined and organized according to the different rule sets. These rule 
sets define the connection types of the activity centers when they are 
combined to each other by a decision maker. Each activity center is accepted 
as a imit design element in all domains. The rules specify how these design 
elements relate to each other to form the general layout. In other words, the 
rules create a grammar between the activity centers.
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3.2.3. D efinition o f Space Characteristics
After relative locations and permeabilities are defined, the properties of the 
activity centers such as the usage frequency, size, nature of the center, and 
the character of adjacency are decided when connecting them. These 
properties define certain space characteristics which can be summarized as 
follows (Cho, 1992):
1) Spaces and activity centers share a space,
2) The spaces can be adjacent,
3) The spaces can be connected through a controlled 
circulation space,
4) The spaces can be connected through an open 
circulation space,
5) The spaces can be connected through other open 
spaces,
6) The spaces can be connected through other controlled 
spaces (The spaces by which the accessibility of 
pupils are controlled),
7) The spaces can be remote from each other (no 
relation) (35).
Based on the above statements, the connection types of the activity centers 
can be classified as follows (Cho, 1992):
1. Adjacent connection (Very high relation):
a. Adjacent with no partition: Activity centers are located adjoining to each 
other. In case activities does not have a stable object for play purpose, they 
can use the same unit space by transformation. If the performance of
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activities are associated frequently for educational purposes, then the 
required space is obtained by connection of emit spaces for each activity.
EH and Q] 
t^I I and I I
b. Adjacent through another space: The access between the activity centers 
is provided by an open circulation space.
□  and □ c
c . Adjacent with physical partition and availability of visual access: The 
activity centers are located adjacent but direct physical access is prevented 
by the physical partitions without blocking the visual access.
EH [H
2. Indirect connection (Conditional relation):
Connection with physical and visual partition: The activity centers are 
located adjacent but direct physical and visual access is prevented by the 
partitions. This t5q)e of connections may mostly occur because of common 
usage of technical requirements if the activity centers are not totally 
conflicting to each other.
EH and EH
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3. Separation (No relation):
a. Separation through controlled spaces: The activity centers can be 
separated through the controlled circulation spaces which provide physical 
and visual blockage.
and □ □
b. Conflict situation: When two activity centers conflict each other by means 
of the conceptual relations and the design criteria, this type of connection is 
used.
I I and I I
Depending on the above discussion, the rules can be classified according to 
the qualitative and quantitative properties, the physical and the conceptual 
relations of the activity centers (Figure 3.9).
ACTIVITY 
CENTER A
RULES
ACTIVITY
CENTERS
Figure 3.9. Relation between Two Activity Centers in the Same Domain.
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The rules of the qualitative properties define the character of connection 
between the centers, the way the places are used depending on the usage 
frequency, and the nature of the activity centers. The rules related to the 
quantitative properties determine the dimensions of the activity centers by 
means of scales of them to each other. It is determined according to the 
group size of children using tha t particular activity center. Rules of the 
physical relations among the activity centers determine the relative 
locations and permeability of the activity centers with respect to the others 
which are directed by the conceptual relations.
3.3. Attainm ent o f the Total Space Plan
By connecting the activity centers and defining their properties, patterns of 
the space plan are obtained that is comprised of the activity centers. The 
designed layout in a relevant domain constitutes only a part of the total 
plan and it is kept as a partial solution. Since the design of the activity 
centers corresponding to all developmental fields is expected to be done, the 
design procedure is completed at least after five times of specification of the 
domain, according to these five developmental fields of early childhood 
education. Each time, a partial solution of the total space plan is obtained, 
stored and combined to the last form of the whole plan (Figure 3.10).
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Thus the design process is proceeded several times by the specification of 
domain, and building up partial plans according to these specified domains, 
and combining them to constitute larger partial plans of the space until 
reaching a final solution.
Figure 3.10. Production of Design Solutions
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3.4. C riticism  o f Solutions o f the Model
There are numerous acceptable design alternatives tha t can be obtained by 
the connection of the activity centers in a specified domain. Therefore, when 
a decision maker offers a prospective solution, it should be checked for 
correction and approval according to the specified rule sets.
The design is criticised at two different levels with respect to the acquired 
knowledge during the knowledge acquisition process and the rules which 
determ ine the relations and the properties of each activity center 
(Rappaport et al., 1990). At the first level, the partial space plan designed in 
the relevant domain is criticised.
A function graph where the relative locations, permeabilities, and the 
properties of the activity centers are available is checked according to the 
rule sets. If there are inconsistencies with the rules or cross relations among 
the activity centers, it should be corrected until reaching to an acceptable 
solution (Figures 3.11(a) and 3.11(b)).
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Figure 3.11(a). An Inefficient Function Graph for A Design Solution
Figure 3.11(b). An Efficient Function Graph for A Design Solution
These graphs are used to help the decision makers to understand the 
conceptual relations between two or more activity centers, and they are also 
used in the criticism part of the model. At the second level, the new plan 
attained by the combination of the previous partial plans is criticised.
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Criticism is proceeded until the approval of an efficient general plan 
attained by the combination of the partial plans as shown in Figure 3.12.
Figure 3.12. Criticism of the Solutions.
The types of criticism are executed according to defined rules. Firstly, in 
spatial clustering, the physical relations of the activity centers are criticised 
in order to prevent the crosses as shown in Figure 3.11(a). Secondly, to 
check the conceptual compatibility of the activity centers, the conceptual 
relations are criticised with respect to the rules. In hierarchical clustering 
criticism, the hierarchical importance of the rules are deduced and the 
priority is determined according to the rules, against the conflicts. For 
example, if the relation of the activity center A with activity center B is
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decided to be prior to the relation of the activity center A with the activity 
center C, the former relation is preferred, according to the rule set. If all the 
critics are positive than the design is accepted and a solution is found.
In this chapter, a design model is proposed for the space planning of child 
care centers. The source of rules embodied in the structure of the model is 
the collected information in the executed research, which is a part of the 
knowledge acquisition process. The model is conceptualized to be able to 
produce solutions for the space planning of child care centers and to provide 
functionality for the attainment of the educational objectives. Thus, it leads 
to a collaborative approach in its structure.
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4. A RESEARCH ON THE SPACE PLANNING OF CHILD
CARE ENVIRONMENTS
Design of spaces has a certain logic which becomes interpretations of 
functionality of the social relations. De Jong (1998) states tha t spatial and 
social organizations are intermingled and unseparable parts of the real life 
and social organizations are interpreted differently in different cultures. 
However, interpretations of relations between the physical environment and 
social organization of the cultures always exist. It is possible to find that 
different interpretations and meanings of cultures are reflected in spatial 
design. To explain the merit of space syntax theory, de Jong (1998) states 
three points in planning process which are the description of spatial 
relations, of relations between the groups and of relations between groups 
and spaces. Focusing on these points, de Jong (1998) aims to describe the 
rationale of the spatial organization described by various social 
organizations and cultural patterns.
While planning child care centers, basic values and expectations of the 
social organization influence educational approaches. As de Jong (1998) 
emphasizes, planning is the description of current beliefs about the 
relations between the physical setting and desired behavior. Therefore, 
different beliefs lead to different approaches which try to attain educational
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outcomes. Conceptualization of different disciplinary perspectives like open 
education and other contemporary approaches are good examples which 
beared out the necessity of interpreting them in spatial organization. 
Planning models stated in Chapter 2 are some of the results of the efforts 
made for the planning of child care centers in pursuit of certain educational 
approaches. They led many experts and researchers to conduct researches to 
be able to evaluate the relations between desired behavior and physical 
setting.
This research aims to define the relation between the physical setting and 
educational applications to be able to contribute the planning process of 
child care centers. What seems to be necessary, in order to make comments 
depending on statistical findings of research results, is to articulate the 
rationale of selecting a certain group of child care centers having certain 
plan types. In order to begin such an examination, the research studies on 
the effects of the organization of space in child care centers are pointed out.
4.1. The C ontroversy about Open Plan versus Closed P lan F acilities
The concept of open-plan school facilities was introduced in 1960's in the 
United States. Since tha t time, the question of the impact of open plan 
versus closed plan buildings (i.e., not open versus traditional educational 
philosophies) on behavior is asked frequently by authorities. Open plan
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child care centers have an unpartitioned space with few or no internal 
walls; and, closed plan facilities have self contained classrooms usually 
arranged along corridors or as in a house, w ith several small 
interconnecting rooms. The findings with respect to these plan types are 
controversial, with some presumed advantages being ascribed to both open 
and closed plan schools. Though Lukasevitch and Gray (1978) claimed that 
children in closed plan classrooms did better on tests of mathematical 
concepts and problem solving, Epstein and McPartland (1979) contradicted 
them  and found th a t there is no difference in  term s of academic 
achievements of children between closed plan and open plan classrooms 
(cited in Fogel and Melson, 1988). In comparison to closed plan schools, it 
was found by Brunetti (1972) and Walsh (1975) that open plan schools have 
more noise distractions, especially for teachers; found by Gump and Iliff 
(1971) tha t more prevention of noise by teacher admonitions; found by 
Durlak, Beardley and Murray (1972) that less structured activity patterns, 
and found by Twardosz, Cataldo, and Risley (1974) tha t more time during 
which a child cannot be seen or observed by staff (cited in Moore, 1987). On 
the more positive side, open plan schools have also been found by Gump 
(1974) to have a greater number of learning centers encoxmtered during the 
day, found by Durlak and his colleaques (1972) more personal teaching 
styles, by Prescott (1973) less adult pressure, by Prescott (1973) more
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spontaneous activity change, and by Durlak and his colleagues (1972) 
smaller group sizes (cited in Moore, 1987).
Analysis of the findings on spatial organization has led some researchers to 
study on the middle ground of two opposite planning which might be the 
best overall solution, termed as modified open plan facilities (Moore et al., 
1994). Modified open plan is the organization of space into a variety of large 
and small activity centers open enough to allow children to see the play 
possibilities available to them while providing enough enclosure for the 
child to be protected from noise and visual distractions (Moore et al., 1994). 
The notion of modified open space was supported and its positive effects 
were obtained by Gump and Ross (1977), Burns (1972) and Weinstein (1977) 
by rearranging some open plan schools by usage of low partition, book cases, 
cabinets and removal of some walls (cited in Moore, 1987).
The children used the space more fully and exhibited a greater range of 
behaviors, less physical activity, less passive behavior, and more object 
manipulative behavior (Moore, 1987). It was found by Evans and Lovell 
(1979) tha t the evaluation of the effects of newly installed variable-height 
partitions in an open plan school showed a reduction in classroom 
interruptions and an increase in substantive content questions by the 
children (cited in Moore, 1987).
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Through the results of the researches, some advantages and disadvantages 
are ascribed to both closed and open plan child care centers. Modified open 
plan centers are accepted as the ones which pass over the ascribed 
disadvantages. Keeping the results of the researches in mind, a survey is 
designed which aims to determine the effects of the variables in the space 
planning by comparing the plan types which have different relations 
between the activity centers.
4.2. D esign o f the Survey
Main reason in selecting child care centers ranging from modified open plan 
to open plan types is tha t the physical, visual and conceptual relations 
among activity centers are only available in these types of child care 
centers; namely, modified open and open plan ones, whereas in closed plan 
ones, the activity centers are in the form of self-contained classrooms among 
which the relations are blocked by walls and closed circulation spaces. 
Having the access to the activity centers and organizing them in an entire 
educational space w ith determined relations is required instead of 
separating each of them as self-contained classrooms. The requirement is 
based on the developmental assumptions which can be utilized as the 
critical inpu ts for designing early childhood environm ents. The 
developmental assumptions assert tha t the children learn through their 
own experim entation and m anipulation, the play, and the social
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interactions (Povell, 1991). Hence, provision of the activity centers with 
determined relations in an entire educational environment provides the 
necessary circumstance to play, explore and socialize with their own 
initiation of children. The relations between the activity centers are only 
available in the selected t5q)es of plans, yet the quality of the relations are 
different in them. Physical relations among activity centers in open plan 
child care centers are more frequent since there are not any barriers 
between the centers. Whereas physical relation of activity centers are rather 
less and more defined in modified open plan depending on some curriculmn 
considerations such as age separation, compatibility of the activity centers 
according to their types and conceptual relations among activity centers. 
Transitional plan type is identified as a spatial organization in between the 
open plan and modified open plan child care centers.
In order to examine the compatibility between space planning and 
curriculum considerations in these plan t3q>es, a field research is conducted 
in a group of child care centers with plan types ranging fi'om modified open 
plan to open plan. A clustered random sampling is made among the child 
care centers in Ankara according to the lists obtained from the Ministry of 
National Education in 1997 and Ankara Yuvacilar Derneği in 1995. Thirty- 
five child care centers were visited to check the plan types. Twenty-four of 
them were accepted eligible for the research study according to the results
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of Moore's Early Childhood Physical Environment Scale (Moore, 1994) 
(Appendix A).
4.2.1. Early Childhood Physical Environm ent Scale
The scale is one of a set of other scales developed to characterize important 
aspects of the layout of child care centers. A group of these scales refer to 
social environmental independent variables which are used to measure 
various dimensions of teacher or care giver style in early childhood settings. 
Another group of scales, which includes the one used in this study, considers 
the physical environm ental independent variables; namely, spatial 
organization and the behavior settings. While the second scale focus on the 
sociobehavioral and temporal characteristics of the setting, the first one 
assess the organization of the space of child care centers as a whole. Thus, 
the Early Childhood Physical Environment Scale for spatial organization 
was selected to identify the plan types of the child care centers. All these 
scales are the la test developed forms of the scales which were 
conceptualized earlier in the literature. The scales were first published and 
made available in 1982.
Each item is measured on a "five-point semantic differential type" scale 
which means the plan t5^ )es are uncountable but differentiated in order 
according to the items proposed in the scale (Appendix A). If a particular
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center scores on average left hand side of the ten measures, it is considered 
a closed plan facility with clear separation between the activity areas, i.e., a 
classroom plan or an egg-crate plan. On the other hand, a center scores on 
average right hand side of the ten measures, it is considered an open plan 
facility with the lack of separation among the activity centers. The middle 
across the ten measures is considered and termed as modified open plan and 
based on the empirical literature that the middle ground of modified open 
plan centers may provide setting more conducive to both cognitive and 
social development than  either extremes of closed plan or open plan 
arrangem ents to child care environments (Moore, 1994). Thus, a center 
scoring on average right down the middle of these bipolar opposites would 
be assessed to be superior to centers scoring on either extreme. Since the 
relation between the activity centers are available only in the child care 
environments changing from modified open plan to open plan, the child care 
centers scoring average by beginning on the middle of this scale to right 
hand side of it are considered as eligible child care environments which can 
provide data for the study. The part of the scale beginning from modified 
open to open plan was divided into three parts. F irst part is the middle 
across of the scale refers to modified open plan, the part between the 
modified open plan and open plan refers to transitional plan and the very 
right hand side of the scale is assigned for open plan. 24 eligible child care 
centers are separated into these three groups according to their average
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scores in the scale. 7 of them dropped into modified open plan zone, 9 
dropped into transitional plan zone, and 8 dropped into open plan zone 
(Figure 4.1).
„Qo- ^  Modified Open
33% Plan
D  Transitional 
Plan
®  Open Plan
38%
Figure 4.1. Distribution of Plan Types
4.2.2. Q uestionnaire for U sage P rin cip les, R elation s o f A ctiv ity  
Centers and Space C haracteristics
When a child care center is validated according to Moore's scale (Moore, 
1994), the rest of the survey is applied in tha t child care center. A set of 12 
questions and observations are made for each activity center except the last 
one since the relational questions were asked within the question set of the 
other activity centers (Appendix B). Each set has questions related to the 
usage principles (7 questions), relations of the activity centers (2 questions), 
and space characteristics of the activity centers (3 questions). The mean 
average time for the application of the questionnaire for a child care center 
is fifty minutes.
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The questions for activity centers were prepared to identify the differences 
in child care centers with respect to three plan types which are modified 
open plan, transitional plan and open plan.
Variables are identified according to developmental requirements examined 
in Chapter 2, and the decision making process of the design model discussed 
in Chapter 3. All requirements of the developmental fields in relation to 
physical environment were discussed in Chapter 2. The other usage 
principles, physical and conceptual relations and space characteristics of the 
ten main activity centers (namely; arts and craft, science and nature, 
dramatic play, reading and listening, block play, music and movement, 
indoor active play, manipulative toys, cooking, and sand and water corners) 
are questioned and observed.
4.3. A nalysis o f the Survey
The results of the data obtained from the survey was analyzed by using the 
Statistical Package for Social Sciences (SPSS Version 6.0.) The analysis is 
mainly focused on the following points: The influence of usage principles, 
the relations (physical and conceptual) of the activity centers, and the space 
characteristics of the activity centers. This group compares the variables 
influential on the planning process of child care centers. The variables of 
age grouping, activity types and usage frequency are examined in the usage
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principles; nature of the center, characteristics of adjacency, and group size 
are examined in the space characteristics; and the relations of the activity 
centers are examined as physical and conceptual. Depending on the results 
of physical and conceptual relations, consistency of relations of the activity 
centers is examined according to plan types. Variables are interpreted 
according to the results of chi-square test which indicates the dependency or 
independency of the variables to the plan types. If dependency is found, it 
means tha t answers of the child care centers with different plan types are 
statistically different from each other for the examined variable or vice 
versa. The significance level (p value) which is smaller than 0.01 indicates a 
strong dependency, smaller than 0.05 indicates a moderate dependency, and 
smaller than 0.1 indicates a weak dependency for a variable according to 
plan t>q>es. Resrdts are discussed and used to build up the design model. In 
the following sections, the hypotheses and the analyzed results will be 
stated. Differences between the hypotheses and results will be compared 
and finally discussed.
4.3.1. Usage Principles
In this section, the adm inistrators of child care centers were asked 7 
questions. The questions were about usage principles of the activity centers 
and aided to examine the variables that are influencing the space planning 
of child care centers (Appendix B). The variables are identified as age
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grouping, activity types and usage frequency of the activity centers. These 
variables affect the relations of activity centers with each other and the 
space planning of child care centers. The questions were asked to make 
comparisons of plan types of child care centers depending on these variables 
and to make implications according to their results.
4.3.I.I. Age Grouping
Different periods of early childhood depict the attainm ent of different 
abilities in physical, social, intellectual, emotional and linguistic 
developmental fields, as examined in Chapter 2. Early childhood period can 
be categorized according to the ages of the children. Age 2-3's are toddlers, 
age older 3-4's are older toddlers, and age 5-6's are accepted as preschoolers 
(Clarke-Steward and Friedman, 1987).
As discussed in Chapter 2, age grouping according to some activities seems 
necessary, since the complexity of concepts and educational materials are 
different. This differentiation implies the allocation of different activity 
centers for different age groups. Therefore, age grouping is a variable which 
affects the space planning of child care centers by allocation of spaces for 
different age groups. Division of space is considered as an important 
indicator in identification of plan types. Since age grouping may cause
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divisions in the space of child care centers, it is considered as a variable in 
the evaluation of different plan t5φes.
In this study, according to modified, transitional and open plan types, age 
groups are separated in all interviewed child care centers in arts and craft, 
block, cooking, manipulative, music and movement, reading and listening, 
dramatic, and science and nature centers. One of the transitional plan child 
care centers was reported that there is no age grouping in indoor active play 
center. Meanwhile, one of the open plan child care centers was reported that 
there is no age grouping in sand and water play.
Usage of the activity centers by different age groups influences how the 
space is separated depending on age grouping. Some activity centers can be 
shared by different age groups through the usage of the space at different 
times. On the other hand, different places can be located for some activity 
centers for different age groups. This approach may totally influence the 
separation and character of the space. Results of the survey is examined 
according to the activity centers as follows:
Results of statistical analysis according to the ten main activity centers 
indicate tha t space usage of different age groups is independent from the 
plan types of child care centers according to all activity centers (Appendix C- 
1). When Table 4.1. is examined according to activity centers, it indicates 
that child care centers are mostly using same place for different age groups
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for arts and craft, block, indoor active play, cooking, music and movement, 
and sand and water centers, in this study. However, it is seen that different 
places are used for different age groups generally for manipulative play, 
reading and listening, and science and nature center. Preferences of cases 
seem to be balanced for dramatic play center (Table 4.1). This result implies 
that though the age grouping is accepted absolutely for all of the child care 
centers independent from the plan t 5^ es, they do not prefer to allocate 
different places for different age groups at least for a certain group of 
activity centers. On the other hand, they prefer to use the same place at 
different times. This type of usage may be unavoidable. Because 
constructing or finding buildings to rent which have very large spaces in 
order to separate all the activity centers for different age groups does not 
seem economic due to the high cost of construction or renting. On the other 
hand, it seems logical to use the same spaces for different age groups at 
different times by an efficient programming, at least for a group of activity 
centers, if the educational materials and the usage of the centers is not 
totally incompatible for different age groups. However, age grouping seems
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Arts & Craft Block (üomer Indoor Active Cooking Manipulative Music & Mov Read & Listei Dramatic Sand & Wate: Science
Plan T ypes
Sam e
Place
D ifferent
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Same
Place
Different
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Sam e
Place
Different
Place
Modified* 5 2 7 0 7 0 6 0 1 6 6 1 1 6 5 2 6 1 3 4
Transitional** 5 4 5 3 8 1 7 2 0 9 8 1 0 9 5 4 7 2 2 7
Open*** 2 6 5 3 8 0 2 1 0 8 7 1 0 8 4 4 8 0 1 7
* Cooking center is not present in one child care center 
** Block center is not present in one child care center 
*** Cooking center is not present in five child care centers
Table 4,1. Data of Place Usage in Activity Centers
to be an absolute design criterion in planning child care centers though 
child care centers have different plan types.
As a subquestion of age grouping, child care centers were also questioned if 
there are any specific activities special to any age group in an activity center 
(Appendix B). According to the results of statistical evaluation, none of the 
ten main activity centers represent an association between offering special 
activities different in character for age groups in the same activity centers 
and plan types of child care centers. (Appendix C-2). For arts and craft, 
manipulative, music and movement, reading and listening, dramatic play, 
and science and nature centers, child care centers which have different plan 
types tend to offer specific activities for age groups whereas for the rest of 
the activities, they do not offer any specific activity for age groups (Table 
4.2). This result implies that one reason of age grouping is because of 
specific activities special to some age groups in some activity centers. 
Offering specific activities for different age groups in some activity centers 
was reported due to level differences in developmental stages of children. 
More complex activities and educational materials are used when the ages 
of children increase.
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Arts & Craft Block (ZJomer Indoor Active Cookir‘g Manipulative Music & Mov Read & Twiste] Dramatic Sand & Wate: Science
s NS s NS s NS s NS s NS s NS s NS s NS s NS s NS
Modified* 7 0 0 7 0 7 6 0 7 0 4 3 7 0 7 0 0 7 7 0
Transitional** 8 1 2 6 1 8 9 0 8 1 6 3 7 2 8 1 1 8 9 0
Open*** 8 0 3 5 2 6 3 0 8 0 8 0 8 0 7 1 0 8 8 0
* Cooking center is not present in one child care center 
** Block center is not present in one child care center
Cooking center is not present in five child care centers
S: Specific 
NS: Not specific
Table 4.2. Data of Specific Activities for Different Age Groups
4.3.1.2. Activity Types
Design criteria make implications for the activity types as being 
active/passive, messy/clean, or noisy/quiet for the division of the space to be 
able to manage the educational activities more functionally. Noise isolation 
and visual privacy seem necessary for noisy and active centers. Easy 
cleaning floor m aterials refer to a consideration of messy activities. 
Connection to the outdoors implies that the activities of the center can be 
performed at the outdoors. In this study, if at least one of the design criteria 
is stated for an activity center, it is assumed tha t design criteria is 
considered for that activity center. Organization of the activity centers in an 
architectural plan requires consideration of the design criteria of activity 
centers which influences grouping the activity centers and division of space 
to allocate them as groups (Moore et. al., 1994). In this study, it was 
hypothesized that the modified open plan child care centers consider design 
criteria more, since they are more consistent in their design decisions with 
educational expectations. Therefore, a dependency is expected according to 
the plan t5q)es in consideration of design criteria. Results of the statistical 
analysis are examined according to the activity centers as follows;
There is a strong dependency between the plan types and the consideration 
of design criteria in the indoor active play (%2=0.00181, df=2, p<0.01), music 
and movement (%2=o.00001, df=2, p<0.01), dramatic play (%2=o.00054, df=2.
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p<0.01), and science and nature centers (%2=o.00022, df=2, p<0.01), a 
moderate dependency in the block (x2=0.04863, df=2, p<0.05), and reading 
and listening centers (%2=0.03908, df=2, p<0.05), and a weak dependency in 
the arts  and craft center (% 2=0.00033, df=2, p<0.1) (Appendix C-3). 
According to the results depicted in Table 4.3., the modified open plan child 
care centers consider design criteria for the activity centers more frequently 
whereas the open plan child care centers consider less. The transitional plan 
child care centers consider design criteria as much as the modified open 
plan ones in some activity centers. However, there are some child care 
centers which do not consider design criteria for some activity centers. For 
the cooking activity center, all plan types agree that there are some design 
criteria for that activity center. On the other hand, all plan types reported 
that no design criteria is considered for the manipulative play center.
The question about the design criteria specializes the criteria in some 
choices. Easy cleaning floor material is considered as a design criteria for 
the arts and craft, cooking, sand and water, and the science and nature 
activity centers. All cases reported that noise isolation is required for the 
block, indoor active play, and the music and movement centers, since they 
are the t5qje of activities which have high physical mobility. There are also 
some centers which consider noise isolation for the reading and listening, 
and the dramatic play centers. Visual privacy is also desired as a design
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Arts &; Craft Block <Comer Indoor Active Cooking Manipulative Music & Mov Read & List. Dramatic Sand & Wat. Science
D esign
Criteria
No desigr 
Criteria
D esign
Criteria
No desigr 
Criteria
Design
Criteria
No desigr 
Criteria
D esign
C riteria
No desigr 
Criteria
Design
Criteria
No desigr 
Criteria
Design
Criteria
No desigr 
Criteria
D esign
Criteria
No desigr 
Criteria
Design
Criteria
No desigr 
Criteria
D esign
Criteria
No desigr 
Criteria
D esign
Criteria
No desigr  
Criteria
Modified* 7 0 4 3 7 0 6 0 0 7 7 0 7 0 7 0 1 6 6 1
Transitional** 8 1 3 5 9 0 9 0 0 9 9 0 8 1 4 5 2 7 8 1
Open*** 1 7 0 8 3 5 3 0 0 8 0 8 4 4 0 8 0 8 0 8
* Cooking center is not present in one child care center 
** Block center is not present in one child care center
Cooking center is not present in five child care centers
Table 4.3. Data of Design Criteria
criteria for the reading and listening, and the dramatic play activity centers. 
Connection to the outdoors is mostly considered for the sand and water, and 
the science and nature activity centers.
4.3.I.3. Usage Frequency
The usage frequency of the activity centers is a determ inant variable in 
making inferences on the physical relations of the activity centers (see 
section 3.2). In order to define the relations of the activity centers through 
the physical elements, the places of the activity centers are determined with 
boundaries, partitions, elevation differences, and etc. The usage frequency 
of activity centers affects the space definitions of the activity centers which 
are directly related to the plan types. If the boundaries of the activity 
centers are defined more which causes physical and visual separation, the 
plan types tend to be more closed. In this study, the usage frequency in the 
activity centers is examined according to the plan types as follows;
When the results of statistical analysis are examined, it is seen that there is 
a dependency between the usage frequency of the activity centers and the 
plan t5q>es among the six of the ten main activity centers (Appendix C-4). A 
strong dependency (%^=0.00373, df=6, p<0.01) is found between the usage 
frequency and plan t5q)es in dramatic play center, a moderate dependency is 
found in  arts  and craft (%2=0.02725, df=2, p<0.05) manipulative play
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(%2=o.03243, df=2, p<0.05), sand and water (%2=o.04906, df=4, p<0.05), and 
science and nature centers (%2=0.01129, df=2, p<0.05), and a weak 
dependency is found in indoor active play center (%2=0.05865, df=4, p<0.1). 
These activity centers of modified open plan child care centers are more 
frequently ready for usage either the activity centers are used daily or in 
some weekdays. On the other hand, transitional and open plan child care 
centers rarely reported tha t activity centers are ready for usage whether 
they are used daily or in some weekdays (Table 4.4). Therefore, it can be 
implied by this study that places of a group of activity centers are more 
stable in modified open plan child care centers in comparison to the other 
child care centers which are transitional and open plan types.
4.3.3. Relations of Activity Centers
The relations of activity centers has to be considered from two different 
standing points. One is the conceptual relations of the activity centers, the 
other one is the physical relations of the activity centers which are obviously 
seen in the space planning of the child care centers. Two questions were 
asked in the survey to determine the physical and conceptual relations. 
Though the relations can be examined from two different standing points, 
there is a close relationship between them (see section 3.2). The following 
sections will discuss the issue and evaluate the results.
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Arts5 & ( >ail Bloc;k C()me]r Ind(DOr P.active Cooking Manipulative Music & Mov. Read Listen Dramatic Sand & Water Science
Plan Types E w E+ w+ E W E+ W+ E W E+ W+ E W E+ w+ E W E+ W+ E w E+ w+ E W E+ W+ E W E+ w+ E W E+ w+ E W E+ W+
Modified* 1 0 6 0 3 0 4 0 1 0 6 0 0 4 0 2 0 0 7 0 1 1 4 1 0 0 7 0 0 0 5 2 0 1 5 1 1 0 6 0
Transitional** 1 0 8 0 4 1 3 0 4 0 5 0 0 8 0 1 0 0 9 0 5 1 1 2 1 0 8 0 1 0 3 5 0 0 3 6 3 0 6 0
Open*** 6 0 2 0 6 0 2 0 6 0 1 1 0 3 0 0 3 0 5 0 4 3 1 0 3 0 5 0 4 3 0 1 0 3 1 4 7 0 1 0
K)o
* Cooking center is not present in one child care center 
** Block center is not present in one child care center
Cooking center is not present in five child care centers
E: Used everyday
W: Used some weekdays
E+: Used everday and always ready
W+: Used some weekdays and always ready
Table 4.4. Data of Usage Frequency
4.3.3.I. Conceptual Relations
Conceptual relations of the activity centers refer to how much two activity 
centers can he joined by means of the educational m aterials to perform 
shared activities (see section 3.2). Joining the activities enriches the 
attainm ent of certain abilities and foster the learning aspiration as well as 
creativity (Sanoff, 1995; Moore et. al., 1994). Defining the conceptual 
relations require a neat study of planning themes and concepts for the 
attainm ent of learning objectives. Therefore, the conceptual relations direct 
the physical relations of the activity centers for a functional implementation 
consistent with the curriculum decisions.
Three groups of the child care centers in different plan types are evaluated 
to examine the conceptual relations of the activity centers (Tables 4.5., 4.6., 
and 4.7). It was hypothesized that, though the adm inistrators may have 
little ability to define the physical relations, they are expected to be 
consistent in the conceptual relations of the activity centers. The results of 
the statistical analysis of conceptual relations of the activity centers are as 
follows:
The relations of only one of the nine main activity centers with the arts and 
c ra f t cen te r  re p re se n t a dependency in  th e  concep tual
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MODIFIED OPEN PLAN
Activity
Centers Arts & c raft Blocк Со:mer Indoor Active Cooking* Manipulative Music & Mov Read & Liste: Dramatic Sand & Wate Science
X Y Z X Y Z X Y z X Y Z X Y z X Y Z X Y z X Y Z X Y z X Y Z
Arts & Craft 0 0 7 0 0 7 0 5 1 0 1 6 0 0 7 0 1 6 0 0 7 0 5 2 0 3 4
Block 3 3 1 0 0 6 0 0 7 0 2 5 0 0 7 2 4 1 0 1 6 0 0 7
In. Active ШИ e i 0 0 6 0 0 7 2 5 0 0 0 7 1 0 6 0 1 6 0 0 7
Cooking* 0 0 6 0 0 6 0 5 1 0 0 6 0 0 6 5 1 0
Manipulât. 0 0 7 0 0 7 0 0 7 0 0 7 0 0 7
Mus.& mov. ■xW *:·: ■ ШШ1:: 0 0 7 1 3 3 0 0 7 0 0 7
Read & list. ■
1Ш Ш  i 
■ и ■:1 0 6 1 0 0 7 0 7 0
Dramatic ■ 1 1 1■ ! ix-xW ·:·:· ■и 0 0 7 0 4 3
Sand &Wat. ■Ш ш ш■■ 'P I ' ш 1 5 1
Science ■■ ■1111 ш:х::$·:·:·: 1
Not present in one child care center X: High relation, Y: Some relation, Z: No relation
Table 4 .5 . Data of Conceptual Relations in Modified Open Plan
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TRANSITIONAL PLAN
Activity
Centers Arts & с raft Bloc к Со:mer Indoor Aiîtive Cooldng Manipulative Music & Mov Read & Liste; Dramatic Sand & Wate Science
X Y Z X Y z X Y z X Y z X Y Z X Y Z X Y Z X Y Z X Y z X Y Z
Arts & Craft 0 0 8 0 0 9 0 9 0 1 5 3 0 0 9 0 2 7 0 1 8 1 6 2 0 3 6
Block* 4 4 0 0 0 8 0 0 8 0 0 8 0 0 8 4 3 1 0 0 8 0 0 8
In. Active ■ ;l i  ; 0 0 9 0 0 9 5 3 1 0 0 9 0 2 7 1 3 5 0 0 9
Cooking 0 0 9 0 0 9 0 4 5 0 0 9 0 0 9 7 2 0
Manipulât. 0 0 9 0 0 9 0 0 9 0 0 9 0 1 8
Mus.& mov. 1 0 8 2 4 3 0 0 9 0 0 9
Read & hst. 0 7 2 0 0 9 0 9 0
Dramatic ■
ттш
■
в
и
Ш н 0 0 9 0 3 6
Sand &Wat.
шш■ шш■ ЙШ·:::ш\ 2 7 0
Science Ш  '
Not present in one child care center X: High relation, Y: Some relation, Z: No relation
Table 4.6. Data of Conceptual Relations in Transitional Plan
hJ
4^
OPEN PLAN
Activity
Centers Arts & Craft Block Comer Indoor Active Cooking* Manipulative Music & Mov Read & Liste: Dramatic Sand & Wate Science
X Y z X Y z X Y z X Y Z X Y z X Y z X Y z X Y Z X Y z X Y Z
Arts & Craft 0 1 7 0 0 8 1 2 0 1 0 7 0 1 7 0 0 8 0 0 8 0 7 1 0 4 4
Block 2 6 0 0 0 3 0 0 8 0 0 8 0 0 8 0 7 1 0 0 8 0 0 8
In. Active 0 0 3 0 0 8 4 3 1 0 0 8 0 0 8 0 3 5 0 0 8
Cooking* 0 0 3 0 0 3 0 0 3 0 0 3 0 0 3 3 0 0
Manipulât. 0 0 8 0 0 8 0 0 8 0 0 8 1 0 7
Mus.& mov. 0 0 8 2 4 2 1 0 7 0 0 8
Read & list. 0 6 2 0 0 8 1 7 0
Dramatic 0 0 8 0 1 7
Sand &Wat. 5 2 1
Science
Not present in five child care centers X: High relation, Y: Some relation, Z: No relation.
Table 4.7. Data of Conceptual Relations in Open Plan
relations according to three different plan types. A moderate dependency is 
found in manipulative play center (%2=o.02725, df=2, p<0.05). For the rest of 
the activity centers, there is no dependency according to the plan types 
(Appendix C-5). This means that the educational decisions by means of the 
conceptual relations of the activity centers with the arts and craft center are 
consistent in the child care centers which have different plan t5^ es.
Existence of the conceptual relations of the arts and craft center was 
reported with the cooking, sand and water, and the science and nature 
centers.
According to the results of statistical analysis, the conceptual relations of 
the block corner represent a strong dependency according to the plan types 
with only one of the activity centers which is music and movement center 
(%2=o.08181, df=2, p<0.01). The rest of the activity centers do not have a 
dependency in the conceptual relations of the block corner (Appendix C-6). 
Therefore, it can be said that except for one activity center, the child care 
centers having different plan types are harmonious with each other in the 
conceptual relations of the block corner with the other activity centers. 
Existence of the conceptual relations of the block center was reported with 
the indoor active play, and the dramatic play centers.
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Results of the statistical analysis indicate that there is no dependency in the 
conceptual relations of the indoor active play center with the other activity 
centers according to the plan types (Appendix C-7). Therefore, the child care 
centers having different plan t5T)es are consistent with each other for the 
conceptual relations of the indoor active play center with all of the other 
activity centers. Existence of the conceptual relations of the indoor active 
play center was reported with the block, and the music and movement 
centers.
Relations of the cooking center with the other activity centers represent no 
dependency according to the plan types (Appendix C-8). Therefore, the child 
care centers which have different plan t5Tpes are consistent with each other 
for the conceptual relations of the cooking center with all of the other 
activity centers. Existence of the conceptual relations of the cooking center 
was reported with the reading and listening, and the science and nature
centers.
Results of the statistical analysis indicate tha t there is no dependency 
between the plan types and the conceptual relations of the manipulative 
play center with the other activity centers (Appendix C-9). Existence of the 
conceptual relations of the manipulative play center was reported with the 
arts and craft center in some of the transitional plan child care centers.
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However, they do not cause a significant dependency according to the plan 
types.
According to the results of the statistical analysis, the conceptual relations 
of the music and movement center with the other activity centers do not 
have a dependency according to the plan types (Appendix C-10). Therefore, 
the child care centers which have different plan types are consistent with 
each other in the conceptual relations of music and movement center with 
the other activity centers. Existence of the conceptual relations of the music 
and movement center was reported with the indoor active play and the 
dramatic play centers.
Results of the statistical analysis made for the reading and listening center 
indicate tha t there are no dependency in the conceptual relations according 
to the plan types (Appendix C-11). Briefly, the child care centers which have 
different plan types are mostly harmonious in the conceptual relations of 
the reading and listening center. Existence of the conceptual relations of the 
reading and listening center was reported with the cooking, dramatic play, 
and the science and nature centers.
Conceptual relations of the dramatic play center with the others do not have 
a dependency according to the plan types with all of the other activity
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centers (Appendix C-12). Since all of the activity centers represent 
independency, it can be implied tha t the child care centers which have 
different plan types are harmonious with each other in the conceptual 
relations of the dramatic play center with the other activity centers. 
Existence of the conceptual relations of the dramatic play center was 
reported w ith the block, music and movement, and the reading and 
listening centers.
According to the statistical analysis, the conceptual relations of the sand 
and water corner with the other activity centers represented no dependency 
according to the plan types. (Appendix C-13). Thus, the child care centers 
are consistent in the conceptual relations of the sand and water corner with 
the other activity centers. Existence of the conceptual relations of the sand 
and water center was reported with the arts and craft, and the science and 
nature centers.
Results of the statistical analysis indicate tha t there is no dependency 
according to the plan types in the conceptual relations of the science and 
nature center with the other activity centers (Appendix C-14). Since all of 
the activities represent independency, it can be implied that the child care 
centers which have different plan types are consistent with each other in 
the conceptual relations of the science and nature center with the other 
activity centers. Existence of the conceptual relations of the science and
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nature center was reported with the arts and craft, cooking, reading and 
listening, and sand and water centers.
4.3.3.2. Physical Relations
Since the characteristics of the physical relations are the determinant of the 
plan t 5^ )es, defining the relations of the activity centers with each other is 
considered as an im portant variable in definition of the plan types. 
Definition of the physical relations by using the same space or being 
adjacent requires the definition of the boundaries of the centers. The more 
the relations are defined because of being adjacent, the more closed the plan 
type. On the other hand, open plan organization is characterized by having 
adjacent relations among many of the activity centers since the boundaries 
are not defined. Relations of activity centers were identified as having a 
relation as either using the same place or nearby to each other, or not as 
having no common boundary or space if no choice is marked (Appendix B). It 
is expected that, in the modified open plan child care centers, the physical 
relations of the activity centers with the others are less but more defined 
and reasonable whereas when approaching to the open plan ones, relations 
are more frequent but less reasonable and undefined (Moore, 1994). When 
asking the physical relations of the activity centers, it is possible to compare 
the rate of the physical relations depending on the plan types. However, the
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comparison of 'being reasonable and defined' can be examined according to 
the assessment of consistency between the results of the physical relations 
and the conceptual relations of the activity centers, since the physical 
relations are defined by the conceptual relations. As a step of investigating 
consistency, the physical relations of the activity centers with the others are 
compared statistically in between three different plan types of the child care 
centers (Tables 4.8., 4.9., and 4.10).
When the results of statistical analysis are examined, arts and craft center 
has a dependency between its physical relations and the plan types with six 
activity centers. (Appendix C-15). These activity centers are block, indoor 
active play, music and movement, reading and listening, dramatic play, and 
science and nature centers which are strongly dependent (%2=0.00048, df=2,
p<0.01; %2=o.00823, df=2, p<0.01; %2=o.00823, df=2, p<0.01; x2=o.00038,
df=2, p<0.01; X2=0.00005, df=2, p<0.01; x2=0.00437, df=2, p<0.01, 
respectively). There is no dependency in cooking, manipulative play, and 
sand water centers. When Tables 4.8., 4.9., and 4.10 are examined, more 
frequent relations are observed toward the open plan types whereas the 
modified open plan types represent less physical relations except with 
certain activity centers which do not represent a dependency to the plan 
types.
1 30
MODIFIED OPEN PLAN
Activity
Centers Arts & Craft Block (^omer^ Indoor Active Cooking Manipulative Music & Mov. Read & Lister Dramatic Sand & Wate] Science
Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel.
Arts & Craft 0 7 0 7 2 4 5 2 0 7 0 7 0 7 0 7 2 5
Block 7 0 0 6 0 7 5 2 0 7 4 3 0 7 0 7
In. Active 0 6 0 7 6 1 0 7 5 2 0 7 0 7
Cooking* 0 6 0 6 0 6 0 6 0 6 4 2
Manipulât. 1 6 6 1 0 7 0 7 3 4
Mus. &mov. : Ш '·’ 0 7 7 0 0 7 0 7
Read &List.
: ши- ■
Я ,.,. 0 7 0 7 6 1
Dramatic ! ■: . ЖШ 0 7 0 7
Sand &Wat.
i в  i в  ■ И 0 7
Science 1·' iL U
;»ii 
: ■ я i
Not present in one child care center
Table 4.8. Data of Physical Relations in Modified Open Plan
TRANSITIONAL PLAN
Activity
Centers Arts & Craft Block (])omer^ Indoor Active Cooking Manipulative Music & Mov. Read & Lister Dramatic Sand & Water Science
Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel. Relation No rel.
Arts & Craft 1 7 0 9 6 3 7 2 0 9 6 3 0 9 1 8 1 8
Block* 8 0 0 8 0 8 7 1 0 8 6 2 1 7 0 8
In. Active 0 9 0 9 9 0 0 9 7 2 1 8 0 9
Cooking 0 9 0 9 0 9 0 9 0 9 7 2
Manipulât. 0 9 9 0 2 7 0 9 6 3
Mus. &mov. 0 9 8 1 0 9 0 9
Read &List. 0 9 0 9 5 4
Dramatic ; ' i 0 9 1 8
Sand &Wat.
i
1 8
Science
.....
..........' s
.......... ^
I i l
i i i i i i
OJ
K)
* Not present in one child care center
Table 4.9. Data of Physical Relations in Transitional Plan
OPEN PLAN
Block Comer Indoor Active Cooking* Manipulative Music & Mov Read & Listei Dramatic Sand & Wate: Science
OJOj
Relation No rel. Relation
МЛ»ЛМЛЧИ111 ¥
No rel. Relation No rel. Relation
8
No rel. Relation No rel. Relation No rel. Relation
8
No rel. Relation No rel. Relation No rel.
Not present in five child care centers
Table 4.10. Data of Physical Relations in Open Plan
Independency of the physical relations between arts and craft, and sand and 
water center according to the plan types may occur since there are only two 
child care centers which have sand and water corner inside the building in 
physical relation with the other activity centers. On the other hand, the rest 
of the child care centers have sand pools outside the buildings. This 
situation indicates that sand and water play is not dominantly accepted as 
an interior space activity, although this activity center is strongly offered as 
an interior space activity as well. Therefore, the relations with sand and 
water center are absent in the majority of child care centers. Thus, the 
analysis does not give any evidence for the physical relations of sand and 
water corner with the other activity centers in comparison of the plan types.
According to the results of statistical analysis, the physical relations of the 
block corner with the arts and craft, cooking, manipulative play, reading 
and listening, and science and nature centers represented a strong 
dependency (%2=0.00048, df=2, p<0.01; %2=o.00013, df=2, p<0.01;
%2=0.00001, df=2, p<0.01; %2=0.00050, df=2, p<0.01; %2=o.00008, df=2,
p<0.01, respectively) according to the plan types. As the physical relations 
are rare in the modified open plan child care centers, they are very frequent 
in the open plan child care centers. The relations of the four activity centers 
which are the indoor active play, music and movement, dramatic play, and 
sand and water corner do not represent dependency according to the plan 
types (Appendix C-16). Existence of the physical relations of the block
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center was reported with the indoor active play and the dramatic play 
center whereas the contrary is valid for the sand and water center in a 
strong agreement of the child care centers.
Results of the statistical analysis indicate tha t there is a dependency 
between the plan types and the physical relations of the indoor active play 
w ith the five main activity centers. The arts  and craft, cooking, 
m anipulative play, and science and nature centers have a strong 
dependency (%2=o.00823, df=2, p<0.01; %2=o.00361, df=2, p<0.01; 
%2=o.00001, df=2, p<0.01; %2=o.00823, df=2, p<0.01, respectively), and 
reading and listening center has a moderate dependency (x2=o.03243, df=2, 
p<0.05) (Appendix C-17). In these activity centers, the open plan child care 
centers have physical relations with the indoor active play center whereas 
the modified open and the transitional plan child care centers do not have. 
Existence of the physical relations was reported with the other activity 
centers in an agreement of all plan t5T)es.
There is a strong dependency (p<0.01) between the physical relations of the 
cooking center with the block (%2=o.00013, df=2, p<0.01), indoor active 
(%2=o.00361, df=2, p<0.01), manipulative play (%2=o.00361, df=2, p<0.01), 
music and movement (%2=0.00361, df=2, p<0.01), reading and listening 
(5^2=0.00012, df=2, p<0.01), and dramatic play (%2=o.00361, df=2, p<0.01) 
and the plan t}^es of the child care centers. On the other hand, there is an
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independency between the physical relations of the cooking center with the 
arts and craft, sand and water, and science and nature centers and the plan 
types (Appendix C-18). Thus, the relations of the cooking center with the 
majority of the activity centers have a dependency according to the plan 
types.
Results of the statistical analysis indicate that there is a strong dependency 
between the physical relations of manipulative play center with block, 
indoor active play, cooking, music and movement, dramatic play center 
(X2=0.00001, df=2, p<0.01; %2=o.00001, df=2, p<0.01; %2=o.00361, df=2, 
p<0.01; x2=o.00004, df=2, p<0.01; %2=o.00015, df=2, p<0.01, respectively), 
and there is a moderate dependency (%2=o.04925, df=2, p<0.05) with the 
science and nature center according to the plan types (Appendix C-19). 
Existence of the physical relations of the manipulative play center with the 
arts and craft, and reading and listening center, which are independent 
according to plan types, was reported whereas the sand and water center 
does not have physical relation with the manipulative play center.
According to results of the statistical analysis, the physical relations of the 
music and movement center with the other activity centers represented a 
strong dependency according to plan types in arts and craft (%2=0.00823, 
df=2, p<0.01), cooking (%2=o.00361, df=2, p<0.01), manipulative play centers 
(x2=:Q 00004, df=2, p<0.01), and a moderate dependency in reading and
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listening center (%2=o.03243, df=2, p<0.05) (Appendix C-20). In the activity 
centers which the dependency is available, it is found tha t the physical 
relations do not exist with the music and movement center in the modified 
and the transitional plan child care centers whereas the contrary is valid in 
the open plan child care centers. In the block, indoor active play, and the 
dramatic play centers, existence of the physical relations with music and 
movement center was reported whereas the contrary is said for the science 
and nature center in an agreement of all types of the child care centers.
Results of the statistical analysis made for the reading and listening center 
indicate tha t there is an independency in the physical relations of the 
reading and listening center with the manipulative play, and sand and 
water centers according to the plan types. A strong dependency is found 
with the arts and craft (%2=0.00038, df=2, p<0.01), block (%2=0.00050, df=2, 
p<0.01), cooking (%2=0.00012, df=2, p<0.01), dramatic play (%2=0.00181, 
df=2, p<0.01), and science and nature centers (x2=0.06962, df=2, p<0.01), 
and a moderate dependency is found in indoor active play (%2=0.03243, df=2, 
p<0.05), and music and movement centers (%2=0.03243, df=2, p<0.05) 
(Appendix C-21).
Physical relations of the dramatic play center with the arts and craft, 
cooking, manipulative play, reading and listening, and science and nature 
centers have a strong dependency (%2=:0.00005, df=2, p<0.01; %2=o.00361.
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df=2, p<0.01; %2=0.00015, df=2, p<0.01; %2=o.00181, df=2, p<0.01;
%2=0.00033, df=2, p<0.01, respectively) according to the plan types 
(Appendix C-22). Existence of the physical relations was observed in the 
block, indoor active play, and music and movement centers with the 
dramatic play center in an agreement of all types of the child care centers.
According to the statistical analysis, the physical relations of the sand and 
w ater corner w ith all of the other activity centers represen t an 
independency according to the plan t5T>es (Appendix C-23). In this study, it 
was implied that the majority of child care centers do not accept the sand 
and water play as an indoor activity. The reason behind this decision may 
be the cleaning problems and the lack of space for such a messy activity 
center.
Results of the statistical analysis indicate tha t there is a dependency 
between the physical relations of the science and nature center and the plan 
types. In the arts and craft, block, indoor active play, reading and listening, 
and the dramatic play centers, dependency is strong (%2=o.00437, df=2,
p<0.01; %2=o.00008, df=2, p<0.01; %2=o.00823, df=2, p<0.01; x2=o.06962,
df=2, p<0.01; X2=0.00033, df=2, p<0.01, respectively) whereas in 
m anipulative play center it is moderate (x 2=0.04925, df=2, p<0.05) 
(Appendix C-24). Existence of the physical relations was observed with the 
cooking center whereas the existence of the physical relations was not found
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with the music and movement, and sand and water centers in an agreement 
of all t5T)es of the child care centers.
4.3.3.3. Consistency of Physical and Conceptual Relations
If there is a consistency between the conceptual and the physical relations 
in the activity centers, then the functional implementation of the activities 
is provided to be consistent with the educational objectives. Consistency 
between physical and conceptual relations of the activity centers means 
being rational when defining certain physical relations between the activity 
centers since they are defined by the conceptual relations. Though a 
question was not asked about the consistency of the relations of the activity 
centers, the results of questions 8 and 9 of the questionnaire (Appendix B) 
were examined (Tables 4.11., 4.12., and 4.13), and the consistency of the 
relations according to the activity centers was evaluated statistically.
When the relations of the arts and craft center were examined, it was found 
that inconsistency is moderate in the cooking and manipulative play centers 
in the modified open plan child care centers whereas it is high in the sand 
and water center. In the transitional plan child care centers, inconsistency 
is found high in the sand and water center, and it is found moderate in the 
cooking, reading and listening, and the science and nature activity centers.
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MODIFIED OPEN PLAN
Activity
Centers Arts & Craft Block Comer Indoor Active Cooking* Manipulative Music & Mov Read & Liste: Dramatic Sand & Wate Science
Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis
Arts & Craft и  7 0 7 0 3 3 3 4 7 0 6 1 7 0 2 5 6 1
Block И ■ 6 1 6 0 7 0 4 3 7 0 5 2 6 1 7 0
In. Active И 6 0 7 0 6 1 7 0 3 4 6 1 7 0
Cooking* H н и 1 1И 6 0 6 0 1 5 6 0 6 0 4 2
Manipulât. 1 1 И И 1 и 6 1 1 6 7 0 7 0 4 3
Mus. &mov. i
■
7 0 4 3 7 0 7 0
Read &List. lliï^ i i 2 5 7 0 6 1
Dramatic ■ ; '“ 1 ** 7 0 3 4
Sand &Wat.
■ 1
■ 1 : 1 6
Science
|||||Я|
О
* Not present in one child care center
Table 4 .11 . Data of Consistency of Ralations in Modified Open P lan
TRANSITIONAL PLAN
Activity
Centers Arts & Craft Block (Corner"* Indoor Active Cooking Manipulative Music & Mov. Read & Lister Dramatic Sand & Watei Science
Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis
Arts & Craft 7 1 9 0 6 3 7 2 9 0 5 4 8 1 3 6 5 4
Block* 8 0 8 0 8 0 1 7 8 0 6 2 7 1 8 0
In. Active ш Я в 9 0 9 0 8 1 9 0 0 9 6 3 9 0
Cooking В И Я 9 0 9 0 5 4 9 0 9 0 7 2
Manipulât.
Il . ;
9 0 0 9 7 2 9 0 4 5
Mus. &mov. 9 0 7 2 9 0 9 0
Read &List.
1 1
il---- i 2 7 9 0 4 5
Dramatic ■
i: |i |i ■  :
9 0 5 4
Sand &Wat. ■ t -
1  ; 
*  : 2 7
Science 1
i i
II
Not present in one child care center
Table 4.12. Data of Consistency of Relations in Transitional Plan
К)
OPEN PLAN
Activity
Centers Arts & Craft Block (lîomer Indoor Active Cooking* Manipulative Music & Mov Read & Listei Dramatic Sand & Wate Science
Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis Consis. Inconsis
Arts & Craft 1 7 4 4 3 0 1 7 5 3 0 8 1 7 0 8 2 6
Block 7 1 1 2 0 8 1 7 2 6 7 1 8 0 1 7
In. Active
1 и ::::::::л; Ä-x-i:i« 1 2 1 7 7 1 5 3 0 8 3 5 4 4
Cooking*
■
■ 1 2 1 2 0 3 1 2 3 0 3 0
Manipulât. 0 8 0 8 0 8 8 0 1 7
Mus. &mov. 5 3 6 2 8 0 6 2
Read &List. 4 4 8 0 8 0
Dramatic 8 0 1 7
Sand &Wat. 1 7
Science
Not present in five child care centers
Table 4.13. Data of Consistency of Relations in Open Plan
Inconsistency of relations in the block, manipulative play, reading and 
listening, dramatic play, sand and water, and science and nature centers is 
drastically high in the open plan child care centers in comparison to the 
other plan types.
Relations of the block corner represented inconsistencies in different 
activity centers according to the plan types. The activity centers which has a 
moderate inconsistency of the relations is the music and movement center 
in the modified open plan child care centers. In the transitional plan 
centers, the music and movement center has a high inconsistency. When 
the Table 4.11., 4.12. and 4.13 are examined, it is found tha t inconsistency 
is higher in the open plan child care centers whereas the consistency is very 
high in the modified open plan child care centers.
Wfiien the relations of indoor active play center were examined, it was found 
that inconsistency is moderate in the dramatic play center in the modified 
open plan child care centers. In the open plan centers, it is moderate in the 
arts and craft, reading and listening, sand and water, and the science and 
nature activity centers. Inconsistency is foimd in most of the open plan child 
care centers whereas the modified open plan ones are highly consistent in 
relations of the indoor active play center.
Relations of the cooking center indicated the following results; in the 
modified open plan child care centers, inconsistency is high in the reading
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and listening center, and it is moderate in the arts and craft center. 
Inconsistency is found moderately in reading and listening center in the 
transitional plan child care centers. According to results available in the 
tables, inconsistency is found in most of the cases of open plan child care 
centers whereas the modified open plan ones are highly consistent in 
relations of the cooking center.
According to the relations of the manipulative play center with the other 
activity centers, it was found that there is a moderate inconsistency in the 
arts and craft, and the science and nature centers in the modified open plan 
child care centers,. A high inconsistency is also found in the reading and 
listening center, and a moderate inconsistency is found in the science and 
nature center in the transitional plan child care centers. Inconsistency is 
found in most of the relations of the manipulative play center in the open 
plan child care centers whereas the modified open plan ones are highly 
consistent in most of the relations of the manipulative play center.
Relations of the music and movement center have different consistencies 
and inconsistencies according to the plan t5T)es. Consistency of relations is 
higher in modified open plan child care centers. There is a moderate 
inconsistency in the block and the dramatic play centers in modified open 
plan child care centers. In the transitional plan child care centers, 
inconsistency of the relations is high with the block center. In the open plan
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child саге centers, inconsistency is high in the block and the manipulative 
play centers, and it is moderate in the arts and craft, and the reading and 
the listening centers.
When the relations of the reading and listening center were examined, it 
was found that there is a high inconsistency in the cooking, manipulative 
play, and the dramatic play centers in the modified open plan child care 
centers. A high inconsistency is also found in the manipulative play center, 
and a moderate inconsistency in the arts and craft center in the transitional 
plan child care centers. In the open plan child care centers, most of the 
relations of the reading and listening center has inconsistencies in the other 
activity centers.
Relations of the dramatic play center have different consistencies and 
inconsistencies according to the plan types. Inconsistency is high in the 
reading and listening center, and it is moderate in the indoor active play, 
and the music and movement centers in the modified open plan child care 
centers. In the transitional plan, inconsistency was found very high in the 
indoor active play, and the reading and listening centers whereas it is 
moderate in the science and nature center. In consistency was found around 
half of the relations of the dramatic play center in the open plan child care 
centers.
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According to the relations of the sand and water center with the other 
activity centers, inconsistency is found in arts and craft, and science and 
nature activity centers in modified open plan and transitional plan child 
care centers. Inconsistencies are more in the open plan child care enters. As 
the reason was emphasized before, inconsistency is resulted since the child 
care centers mainly have this activity center outside the building though 
inconsistency proves th a t some of the other activity centers have the 
conceptual relations with the sand and water center which requires the 
physical relations between them.
According to the results available in the tables, inconsistency is found in 
most of the cases of open plan child care centers whereas modified open plan 
centers are highly consistent in the relations of science and nature center.
4.3.4. Space C haracteristics
In this section, the administrators of the child care centers were asked three 
more questions. The questions were about the space characteristics of the 
activity centers which are the architectural variables influential in the plan 
type of the child care centers (Appendix B). Variables are identified as the 
nature of the center, character of adjacency, and group size. These variables 
also affect the relations of the activity centers and space planning of the 
child care centers. Thus, the questions were asked to make comparisons of
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the plan types of child care centers depending on the architectural variables 
and to make implications according to their results.
4.3.4.1. Nature o f the Center
Nature of the center has important implications on the space definitions of 
the activity centers. If an activity center has a stable educational material 
or objects like a sand pool in the water and sand corner or a climbing 
equipment for indoor active play, it defines the stability of tha t place and 
even make implications for the boundaries of tha t activity center. If an 
activity center is limited to a special and defined space, the materials 
cannot be moved to another place to join with the other activity centers. The 
place of tha t activity center should be stable. For example, since cooking 
center requires furnace and lavatory, it is expected to be reported as limited 
to a special and defined space. The third choice of the question implies that 
there is not a stable place to perform the activities of an activity center 
(Appendix B). Since the boimdaries and spaces are less defined in open plan 
child care centers, it was expected tha t some significant differences are 
observed between the plan types. Results of the statistical analysis of the 
child care centers are as follows:
It was observed that there is a strong dependency between the plan t5q)es 
and nature of the centers in seven main activity centers which are the arts
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and craft (%2=o.00022, df=2, p<0.01), block (%2=o.00265, df=2, p<0.01), 
indoor active play (x2=0.00001, df=2, p<0.01), music and movement 
(%2=0.00050, df=2, p<0.01), reading and listening (%2=o.00240, df=2, 
p<0.01), dramatic play (%2=o.00354, df=2, p<0.01), and science and nature 
centers (%2=0.00303, df=2, p<0.01) (Appendix C-25). According to the results 
depicted in Table 4.14., the modified open plan child care centers have more 
defined activity centers whereas the open plan child care centers have more 
undefined activity centers, where a dependency is found. Though the 
transitional plan child care centers seem to have more defined centers, they 
represent some differences in some cases which tend to be undefined.
4.3.4.2. C haracteristics o f Adjacency
Characteristics of adjacency refer to the type of boundary of an activity 
center in the definition of its space. In this study, it was expected that 
modified open plan child care centers have more defined activity centers 
whereas the others are rather undefined since they are more open. The 
answers of being as a separate room, being separated with no visual access.
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Stable
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Definec
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space
Undef.
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Stable
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Definec
space
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space
Stable
object
Definec
space
Undef.
space
Modified* 0 6 1 0 6 1 0 7 0 0 5 1 0 1 6 0 7 0 0 5 2 0 5 2 6 0 1 0 6 1
Transitional** 0 8 1 0 8 0 0 9 0 0 8 1 0 2 7 0 9 0 0 7 2 1 7 1 9 0 0 0 5 4
Open*** 0 0 8 0 2 6 0 0 8 0 1 2 0 0 8 0 1 7 0 0 8 0 0 8 8 0 0 0 0 8
* Cooking center is not present in one child care center 
** Block center is not present in one child care center
Cooldng center is not present in five child care centers
Table 4· 14. Data Related to Nature of Center
being separated with the partitions without blocking visual access, having 
elevation differences, and being separated by a circulation zone refer to the 
definition of the boundaries of the activity center whereas the answer of 
open defines the undefined boundary of the activity centers. The results of 
the statistical analysis are as follows:
Seven of the ten main activity centers represent a dependency between the 
plan types and the characteristics of adjacency of the activity centers. In the 
block, indoor active play, and reading and listening centers, a strong 
dependency is found (%2=0.00527, df=2, p<0.01; %2=0.00275, df=2, p<0.01; 
%2=0.00402, df=2, p<0.01, respectively). In the music and movement 
dramatic play, and science and nature centers, a moderate dependency is 
found (x2=o.01647, df=2, p<0.05; %2=o.02677, df=2, p<0.05; %2=0.04189, 
df=2, p<0.05, respectively), and in the arts and craft center, a weak 
dependency is found (%2=0.05466, df=2, p<0.1) (Appendix C-26). When Table 
4.15. is examined, it is found that choices of modified open plan child care 
centers based on the ones which define the boundaries of activity centers as 
partitions or the other ways. On the other hand, characteristics of adjacency 
of the activity centers of open plan child care centers are stated as open very 
frequently.
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1 MODIFIED I TRANSITIONAL I OPEN
ARTS & CRAFT S ep arate  Room 1 2 0
No V isu a l A ccess 0 0 0
V is. A ccess P artition 4 3 0
E leva tion  D ifference 0 0 0
S. A. Zone 1 2 1
O pen 1 2 7
BLOCK S ep arate  Room 1 2 0
No V isu a l A ccess 2 0 0
V is. A ccess P artition 2 1 0
E leva tion  D ifference 0 0 0
S. A. Zone 2 5 2
O pen 0 0 6
IN DO O R ACTIVE S ep arate  Room 6 4 0
No V isu a l A ccess 0 1 0
V is. A ccess P artition 1 1 0
E levation  D ifference 0 0 0
S. A. Zone 0 3 2
O pen 0 0 6
CO O K ING S ep arate  Room 6 5 1
No V isu a l A ccess 0 0 0
Vis. A ccess P artition 0 1 0
E leva tion  D ifference 0 0 0
S. A. 2^ ne 1 2 1
O pen 0 1 1
M A N IPU L A TIV E S ep arate  Room 0 0 0
No V isu a l A ccess 0 0 0
Vis. A ccess P artition 1 1 0
E leva tion  D ifference 0 0 0
S. A. Zone 1 1 0
O pen 5 7 8
M U S. & MOV. S ep arate  Room 6 6 1
No V isu a l A ccess 0 1 0
Vis. A ccess P artition 1 1 0
E leva tion  D ifference 0 0 0
S. A. Zone 0 1 2
O pen 0 0 5
READ & LIST. S ep arate  Room 0 0 0
No V isu a l A ccess 4 2 0
Vis. A ccess P artition 0 3 0
E leva tion  D ifference 0 0 0
S. A. Zone 3 3 2
O pen 0 1 6
DIL\M ATIC S ep arate  Room 2 3 0
No V isu a l A ccess 2 1 0
Vis. A ccess P artition 1 1 0
E leva tion  D ifference 1 0 0
S. A. Zone 1 3 1
O pen 0 1 7
SA N D  & WAT. S ep era te  Room 0 0 0
No V isu a l A ccess 1 0 0
Vis. A ccess P artition 0 0 0
E leva tion  D ifference 0 0 0
S. A. Zone 0 0 0
{Open 6 9 8
SC IE N C E  ;S eperate Room 0 0 0
]Mo V isu a l A ccess 0 0 0
^is. A ccess P artition 5 3 0
]E levation  D ifference 0 0 0
<S. A. Zone 0 2 1
( )pen 2 4 7
Table 4.15. Data of Characteristics of Adjacency
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4.3.4.3. Group Size
The number of children using the activity centers may be influential in the 
planning of the activity centers in the overall design of the space. Since the 
modified open plan child care centers have more defined and ready-to-use 
activity centers, it was expected that children have more chance to involve 
in activities in small groups composed of 3-4 children simultaneously in 
various activity centers of the educational space. On the other hand, the 
other plan t5T)es of the child care centers were expected to have undefined 
group sizes or big groups of children when involving activities. Therefore, 
group size is considered as a variable in planning child care centers. 
Comparison of the three plan types through statistical analysis is examined 
as follows:
According to results of statistical analysis, it was found tha t there is a 
dependency between the group size of children and the plan types only in 
two of the ten main activity centers which are the arts and craft, and sand 
and water corners (Appendix C-27). Arts and craft center is weakly 
dependent (%2=0.06789, df=2, p<0.1), and sand and w ater center is 
moderately dependent (%2=0.02552, df=4, p<0.05). When Table 4.16 is 
examined, it is observed that all types of the child care centers tend to 
involve in the activities as big groups in indoor active play, cooking, and
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Big+
Sm all
Big
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Big+
Sm all
Modified* 0 5 2 0 4 3 1 0 6 3 0 3 0 4 3 3 0 4 0 7 0 0 0 7 2 4 1 0 5 2
Transitional** 0 4 5 0 5 3 4 0 5 4 1 4 0 3 6 4 0 5 0 6 3 0 0 9 1 8 0 0 4 5
Open*** 0 1 7 2 1 5 5 0 3 3 0 0 0 2 6 6 0 2 0 6 2 1 0 7 3 1 4 1 2 5
cyi
OJ
* Cooking center is not present in one child care center 
** Block center is not present in one child care center
Cooking center is not present in five child care centers
Table 4.16. Data Related to Group Size
music and movement centers whereas they tend to be small groups in 
manipulative play, and reading and listening centers.
4.4. D iscussion
Many problems are faced by the designers in the space planning of child 
care centers because of having limited knowledge about the educational 
expectations and applications. Aim of this survey is to determine the 
variables being influential over space planning of child care centers with 
respect to different plan types. In order to understand the implications of 
the results, it is necessary to take into account the educational expectations 
and their consistency with the characteristics of the environment.
In this research, variables are grouped as usage principles, space 
characteristics, and relations of activity centers which are influential on the 
planning of child care centers. General statistical results summarizing the 
dependencies according to the plan t5T)es are given in Table 4.17. and Table 
4.18. Age grouping is an important factor in the space planning of child care 
centers. Almost all cases are separating age groups in all plan types. The 
way of usage of the activity centers is an important variable in age grouping 
and this variable was found independent from the plan t5Tpes. Same places
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Ln
Ln
ACTIVITY CENTERS
USA.GE PRINCIPLES SPACE CHARACTERISTICS
AGE
SEPARATION USAGE FREQ. ACTTVITYTYP NATURE OF CENT.
CHAR. OF 
ADJACENCY GROUP SIZE
ARTS & CRAFT CENTER • • • • •
BLOCK CORNER • • •
INDOOR ACTIVE PLAY CENTER • • • •
COOKING CENTER
MANIPULATIVE PLAY CENTER •
MUSIC & MOVEMENT CENTER • • •
READING & LISTENING CENTER • • •
DRAMATIC PLAY CENTER • • • •
SAND & WATER CORNER • •
SCIENCE & NATURE CENTER • • • •
= Dependence
4.17. Statistical Results of Relations of Usage Principles, Space Characteristics and 
Activity Centers According to Plan Types
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H INDOOR ACTIVE PLAY CENTER • • •
Y COOKING CENTER • • # •
s MANIPULATIVE PLAY CENTER • • •
I MUSIC & MOVEMENT CENTER •
c READING & LISTENING CENTER • •
A DRAMATIC PLAY CENTER •
L SAND & WATER CORNER
SCIENCE & NATURE CENTER
C ARTS & CRAFT CENTER •
O BLOCK CORNER •
N INDOOR ACTIVE PLAY CENTER
C COOKING CENTER
E MANIPULATIVE PLAY CENTER
P MUSIC & MOVEMENT CENTER
T READING & LISTENING CENTER
U DRAMATIC PLAY CENTER
A SAND & WATER CORNER
L SCIENCE & NATURE CENTER
= Dependence
Table 4.18. Statistical Results of Relations of 
Activity Centers According to Plan Types
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are generally used by different age groups, especially for messy and active 
group games like the block, indoor active play, cooking, music and 
movement, and the sand and water. Reason of this attitude can be the 
consideration of economic usage of the spaces and sources.
Offering specific activities for different age groups does not have a 
dependency according to the plan types. Child care centers offer specific 
activities according to age groups in arts and craft, cooking, manipulative 
play, music and movement, reading and listening, dramatic play and science 
and nature activity centers. Only in block, and sand and water centers, 
educational materials are all the same and the activities are similar. Thus, 
age grouping influence on how the space is separated depending on the 
activity centers.
Usage frequency of activity centers is not an independent factor in space 
planning. This variable has dependency according to the plan types in six 
main activity centers. It was observed that modified open plan child care 
centers have more cases in having 'ready-to-use' activity centers whether 
the activity center is used daily or somedays in a week. Though there are 
agreements between the plan t5q)es in weekly or daily usage of activity 
centers, readiness for usage causes the differences between the plan types. 
The division of the spaces is observed higher in modified open plan child 
care centers to allocate specialized corners for certain activities. Activity
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centers are generally kept ready instead of preparing before children get 
involved.
Statistical evaluations made for the conceptual relations of each activity 
centers indicate tha t all of the activity centers are consistent in conceptual 
relations according to the plan types. There are only two results of 
dependency in relations of arts and craft center with manipulative play 
center, and in relations of block center with music and movement center. 
Findings can be used in the design model in the stages of definition of 
relative locations and definition of properties of the activity centers (see 
section 3.2.2. and 3.2.3). Research results indicated tha t (see section
4.3.3.1.), first type of adjacent connection (see section 3.2.3, l.a.) can occur 
between the indoor active play, and music and movement center which are 
highly compatible in the conceptual relations according to all plan types. If 
one of them does not have a stable object in the center, they can use a 
common space shared by the two activity centers. This type of connection 
can also be seen between the music and movement, and the dramatic play 
centers. According to research results (see section 4.3.3.1.), second type of 
connection (see section 3.2.3, l.a.) can be observed between the block and 
the dramatic play centers which are also highly compatible. Each activity 
center has its own educational materials and organization with the unit 
blocks, prop boxes and the puppet stages. Hence, the connection can be done 
by adjoining the unit spaces of each activity center. The block center can
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also make this connection with the indoor active play center (see section
4.3.3.1).
Connection through another space (see section 3.2.3, l.b.) can be seen 
between the sand and water, and the science and nature activity centers 
(see section 4.3.3.1). In the child care centers where the conceptual relations 
between these activity centers were reported, the educators added that they 
use the sand and water activity center to learn some issues related to 
science and nature. Therefore, they don't need to adjoin the spaces but 
prefer them to be close for easy access. This claim implies that the activity 
centers can be located adjacent through an open circulation space. Same 
type of connection can be done between reading and listening, and science 
and nature activity centers, since the books are frequently used as 
information sources for the science and nature activities (see section
4.3.3.1). A similar conceptual relation is also available between the reading 
and listening, and the dramatic play center (see section 4.3.3.1).
Adjacent connection with physical partition and visual access (see section
3.2.3, l.c.) can be done between the arts and craft, and sand and water, or 
between the science and nature, and sand and water activity centers where 
a conceptual relation between them is reported in some of the child care 
centers (see section 4.3.3.1). Although conceptual relations are found, a 
physical partition is proposed between these activity centers since mixing
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the educational m aterials is not recommended between these activity
centers.
Findings also indicated that arts and craft, and science and nature centers 
can be connected indirectly (see section 3.2.3, 2.), since both of the activity 
centers require the usage of lavatories and counters (see section 4.3.3.1.). 
Though the conceptual relation was declared only in some of the child care 
centers, the educators prefer to control the access between these centers. 
Therefore, they do not want direct physical access between the places of 
these two activity centers. Hence, they can be located adjacent, yet the 
physical and visual partitions are provided. This t5q)e of connection can also 
be done between the activity centers which do not have conceptual relations 
and incompatibility because of the noise level and the activity type.
As examined in section 3.2.3, 3.a., a separation is required between the sand 
and water, and cooking activity centers, since there is no conceptual 
relations between them and the materials should not be mixed or carried to
each other (see section 4.3.3.1).
Finally, when a conflict situation (see section 3.2.3, 3.b.) is found between 
the activity centers, they are located far in the total space plan. For 
example, the performance of the music and movement activities interferes 
the attention of children in the reading and listening center. Thus, it was 
found in the research results that when there are incompatibilities between
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the activity centers because of the noise and the high mobility of children, 
they are located far from each other (see section 4.3.3.1).
All these results direct the physical configuration of the activity centers as 
partial solutions (see section 3.2.4. and 3.2.5). A function graph of a partial 
solution similar to Figure 3.11(a) can be produced according to conceptual 
relations of the modified open plan child care centers (Figure 4.2 (a)). An 
efficient configuration is obtained by the criticism of the configuration as 
examined in section 3.2.5. to avoid the crosses (Figure 4.2 (b)).
Relation
Conditional Relation 
Low Relation
Figure 4.2 (a). An Inefficient Fimction Graph for Conceptual Relations of 
the Activity Centers According to Modified Open Plan Child Care Centers
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High Relation 
Conditional Relation 
lx>w Relation
Figure 4.2 (b). An Efficient Function Graph for Conceptual Relations of 
the Activity Centers According to Modified Open Plan Child Care Centers
Function graphs are developed to define the relative locations and the 
permeabilities of these activity centers with each other (see section 3.2.2). 
Then, definition of the physical relations between the activity centers 
finalize the realization of the space planning. In the survey, the current 
physical relations of the activity centers were evaluated according to plan 
types. According to the results of evaluation, it was found that the nine out 
of the ten main activity centers have a dependency in the physical relations 
to the other activity centers according to the plan types of the child care 
centers. A dependency was found a t least four and at most seven of the 
activity centers with the others. Existence of the physical relations were 
observed mostly in open plan cases and no physical relations were found 
mostly in modified open plan child care centers in all cases of dependency
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(Tables 4.8., 4.9., and 4.10). As a result, child care centers changing towards 
open plan type are using the same spaces for different activity centers more 
frequently, or more number of activity centers are adjacent and open to each 
other in open plan child care centers due to the space characteristics. 
Having independencies in conceptual relations and dependencies in physical 
relations according to plan types led comparing the consistency of the 
conceptual and physical relations.
The most conspicuous results are obtained by the evaluation of the 
consistency of the physical and conceptual relations. It was found that 
modified open plan child care centers are more space conscious and 
functional in the implementation for attainm ent of the educational 
objectives, since the conceptual relations are generally consistent with the 
physical relations. Whereas the reverse is valid for the open plan child care 
centers according to research results. This result indicates the reasons why 
there are many criticisms about the open plan child care centers (see section
4.1).
Since the nature of the center defines the stability of the activity center, it is 
found to be an influential factor in space planning of the child care centers. 
There is a dependency between the nature of activity centers and plan types 
according to seven of the ten main activity centers. The way the educational 
materials are used and the activities are carried out define the nature of the
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activity center. It was observed that modified open plan child care centers 
are more dependent to the place when using the educational materials and 
performing in activity centers, where a statistical dependency is valid. This 
tendency is, therefore, apparent in space definition of the activity centers as 
expected.
Space definition is not apart from the variable of characteristics of 
adjacency. Definition of the characteristics of adjacency can determine the 
division in space, which is influential on the space planning. A dependency 
is found between the plan types and the characteristics of adjacency of the 
activity centers. Activity centers of the modified open plan child care centers 
are defined through the partitions, which allow or prevent visual access, 
and elevation differences whereas those of the open plan child care centers 
do not have. The reason why there is no dependency according to the plan 
types in manipulative play, cooking, and sand and water activity centers 
can be found in the characteristics of these activity centers. Since neither a 
design criterion is considered nor stable play materials are required for the 
manipulative play center, children are allowed to play the manipulative toys 
in ever}where in the educational environment which means that it is mostly 
accepted as an entirely open center. For the cooking center, on the contrary, 
a confined and specialized space is required for cooking activities. All the 
child care centers with different plan types agree with these characteristics 
of the activity centers. For the sand and water center, the reason of
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independency is because of having this activity centers outside in all types 
of child care centers, as explained earlier.
Activity types which are defined by design criteria enable the definition of 
certain activity groups which have same or similar design considerations. 
Since it is thought that the requirements of activity centers are definite, no 
differences in the attitude towards design criteria are expected between the 
plan types. However, significant differences are observed between the plan 
types. Open plan child care centers were reported that they do not consider 
any design criteria in the activity centers. It is seen that open plan child 
care centers have activity centers which are mostly independent from the 
place and undefined. Therefore, the activity centers are used in a way that 
design criteria do not limit flexible usage.
Group size was observed as an important factor when making divisions in 
the space, which directly affects the sizes of the spaces allocated for activity 
centers. All child care centers which have different plan types have an 
agreement that active games like indoor active play, music and movement, 
and sand and water, are tend to be performed as big groups. Many of the 
child care centers reported that active games cause distractions in the other 
activity centers, if these activity centers are not isolated visually and by 
means of noise. This claim supports the results of a research (Moore, 1986) 
which state that lack of division causes distractions. Therefore, child care
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centers prefer to perform these activities as big groups, if there are no noise 
and visual isolation in the places of these active games.
Variables which influence the space characteristics of the activity centers 
such as nature of the center, character of adjacency, and group size are 
determined for each activity center after combining them according to their 
conceptual relations in each divided space group. Hence, the physical 
configuration organized in Figure 4.2 (b) can be realized and the relations 
are depicted among the activity centers as shown in Figure 4.3.
DRAMATIC ' BLOCK
PLAY 1 CENTER
READING 
& LIST.
SCIENCE*
NATURE
INDOOR 
ACTIVE PLAY
Figure 4.3. A Possible Partial Space Organization of the Activity Centers 
According to Modified Open Plan Child Care Centers
Lines indicate the boundary definitions of the activity centers. According to 
the efficient function graph, direct permeabilities between the activity 
centers are allowed where there is a high relation. Since there is a 
conditional relation between the dramatic play and science and nature 
activity centers, an open circulation space is left between them. Lastly,
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since a low relation rate is found between the dramatic play and the indoor 
active play centers according to research results (see section 4.3.3.1.), a 
closed circulation space is organized between them.
One important result of the research is that the usage of the computer 
center for educational purposes is not wide spread among the investigated 
child care centers. Hence, data cannot be obtained for that activity center.
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5. CONCLUSION
In this study, a design model was developed for the space planning of child 
care centers. In order to reach this aim, the child care centers were analyzed 
considering the approaches to the educational goals. Besides, the properties 
of the organization of the activity centers were compared with respect to the 
three types of approaches in space planning of the child care centers; namely, 
modified open plan, transitional plan, and the open plan. The reason of 
selecting these three plan types is based on the fact tha t the physical 
relations of the activity centers are only available in these plan types. 
Although the provision of the activity centers in an entire learning space is a 
necessity to create an environment where children can involve in these 
activities and interact with the others, it was assumed tha t different 
approaches in the organization of the activity centers may meet the 
requirements of creating quality child care centers. However, having certain 
attitudes in defining the plan type implies that these decisions carry out 
some reasons behind them. That is why a comparison is made between the 
conceptual and physical relations of the activity centers with respect to 
different plan types in order to be able to define the rationale of the design
decisions.
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Since a child care center is comprised of the activity centers where children 
involve in educational activities, the plan types are identified hy the 
properties of the physical relations among these activity centers. Therefore, 
space planning of a child care center is conceived as the execution of certain 
stages of decision making which refers to the definition of certain conditions 
and properties of the relations among the activity centers.
5.1. Discussion of the Model
After a literature research, a field research was conducted among the child 
care centers in Ankara district in order to define the contribution of different 
variables to the planning process in different plan types. Various variables 
were identified that are used in the different stages of the planning process.
In usage principles', age grouping, activity types and usage frequency were 
examined. Age grouping was found to be a determinant variable of interior 
space planning process which results in space division of the entire learning 
environment independent from the plan t3q)e. Although age grouping does not 
mean to prohibit the interaction of children from different age groups, the 
finding about this variable is not unexpected, yet it was justified. Povell 
(1991) mentions many researches about the interaction of different age 
groups in the same classroom. According to the results of these researches.
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under mix-aged conditions there was more age interactions in younger 
children while older children made special accommodations for the younger 
ones by reducing their rate of social communication and assuming greater 
responsibility for the task performance (Lougee, Grueneich, and Hartup, 
1977; Graziano et al., 1976; Graziano and Musser, 1983). For both preschool 
and elementary age children, it has been reported (Berk, 1989) that same- 
age interaction is more positive, more verbal and more likely to cause 
cooperative play (cited in Povell, 1991). Therefore, the contribution of age 
grouping as an educational application is determined in the space planning 
as clustering the activity centers in different parts of the entire space for 
different age groups.
Activity types which are defined by design criteria were examined as a 
variable which affects the division of the entire space into zones to define the 
physical and technical conditions meeting the requirement of the activity 
centers in the same groups. Findings of the research indicate that the 
modified and the transitional plan child care centers consider the design 
criteria more in most of the activity centers with compared in the open plan 
ones. No logical justification was found not to consider any design criterion at 
least for some of the activity centers in the open plan types. The reason 
behind their explanation can be the effort to justify the flexible usage of the
170
entire space, since it is obvious that this way of usage of the learning space 
causes difficulties in the provision of certain conditions for the requirement 
of the activity centers. Although the flexible usage of the child care 
environments is a natural result which is caused by the dynamism of the 
environment, it is expected that having the rules and a logic in the flexible 
usage is the requirement for the design of a well functioning educational
environment.
Usage frequency was found as a variable which determines the stability of 
the place of an activity center. Frequent usage of the activity centers 
necessitates keeping the center ready to use. What makes the difference 
between the plan types is whether they are leaving the center as always 
ready to use or not. It was found that keeping the places of the activity 
centers stable instead of preparing them by transformation of the place 
shared with another activity center, is an important determinant in the 
definition of the plan types. Modified open plan child care centers, were found 
that they are keeping the places of the activity centers ready-to-use more in 
comparison to the other plan types. Hence, usage frequency is identified as a 
variable of the usage principles influencing the definition of the plan types of 
the child care centers.
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The most conspicuous result of the research study is about the findings due 
to physical, conceptual and consistency of the relations between the activity 
centers with respect to the three plan types. The results of the physical 
relations of the activity centers indicate that open plan child care centers are 
using the same places for the activity centers or they are neighbor to each 
other more frequently in comparison to the transitional and the modified 
open plan child care centers. When the conceptual relations of the activity 
centers are compared, it was found that child care centers which have 
different plan types are harmonious with each other. When the consistency of 
the relations was checked, it was found that the modified open plan child 
care centers are mostly consistent, between the physical and conceptual 
relations, the transitional plan ones are more inconsistent in some activity 
centers, and the open plan ones are mostly inconsistent in between the 
relations of the activity centers. This result implies that the modified open 
plan centers are the ones which have most reasonable physical relations 
among the activity centers depending on their conceptual relations. Findings 
about the plan types of the child care centers contributed to the approach of 
the design model, and it was accepted that the relations of the activity 
centers and the organization of the space are required to be defined through 
the partition systems or the other space definition elements when necessary.
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The space ch aracteristics  which are defined by the requirements of the 
activity centers were another point of focus of the research. As the first 
variable, the nature o f the activity centers that determines the properties of 
the activity centers in usage was examined. Findings indicate tha t the 
number of the open plan child care centers with no stable arrangement of the 
activity centers or undefined spaces are high. The reason behind these 
characteristics can be the highly flexible usage of the entire learning 
environment due to limited usage of the partitions. It is found that many of 
the activity centers are arranged each time in different places of the learning 
environment of the open plan child care centers.
Character o f adjacency was identified as another space characteristics 
influencing the definition of the properties of the activity centers in the 
planning process. As expected, the open plan child care centers were found to 
have entirely open activity centers whereas the other two types have rather 
defined connection types between the activity centers.
Many guidebooks about the design of child care centers (Moore et. al., 1994; 
Sanoff, 1995; Day and Drake, 1983; Greenman, 1988) assert that the group 
size of children using an activity center is the determinant of the size of that 
activity center. Therefore, it was identified that group size is a variable 
which determines the properties of the activity centers in the planning
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process. It was surprisingly found that the group size is not a dependent 
variable according to the plan types. It was expected that the open plan and 
the transitional plan child care centers would have larger group sizes in 
comparison to those of modified open plan ones. It was expected that because 
of high interference rate between the activity centers due to the absence of 
partitions in the open plan and the transitional plan centers, the activities 
were performed as large groups to extend the attention spans of the children. 
However, the results indicate that the usage of the activity centers by means 
of group size is not different in the plan t3^ )es. This finding can be the focal 
point of research in another field survey to find out how they are dealing with 
the interference of the activity centers with each other when allowing the 
children to play especially as small groups in some activity centers while the 
others are playing as large groups with high mobility. The research may focus 
on the usage principles of the open plan child care centers and the 
organization of the centers to be able to subside the disadvantages of being
open.
5.2. lim ita tio n s  o f  th e  M odel
Selection of the developmental fields as the educational expectations is the 
way of approach in this study, since the attainment of abilities depending on
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the developmental fields is the most generalized and the approved 
expectation in various educational programs (Weinstein, 1987; Hendrick, 
1991; Barbour and Seefeldt, 1992). Besides, the definition of the relations 
between the activities and the developmental fields is the knowledge 
available in educational expertise. From a designer's point of view, 
interpreting the relations of the activities in the physical dimension in a 
syntactic way depending on the developmental fields is the most logical 
attitude to communicate in the decision making process of educators and 
designers, since the aim of the model is to provide an agreement between the 
educational goals and their interpretation in the physical dimension.
However, defining a decision making process through the developmental 
fields of the early childhood period is not the ultimate approach to produce 
successful solutions for the space planning, though it is undeniable. The 
structure of the model can be adapted to the other types of the educational 
outcomes such as behavioral, cultural or psychological.
In this study, findings are not evaluated according to behavioral and 
psychological reactions of the children which may affect the location and 
relational properties of the activity centers. This type of approach requires 
the observation of children in educational environments which is not included 
in the methodology of the research.
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Depending on cultural entities, the activity centers may vary and this variety 
requires the adaptation in the model. Although the discussed activity centers 
are universal, some additions or variations are also possible. For example, a 
carpenter center is an accepted center in many of the child care centers in the 
United States (Sanoff, 1995). However, it was found that inclusion of that 
activity center in the child care centers is not approved because of safety 
reasons in Turkey.
5^. Implications for Future Research
Depending on the above discussion, it is obvious that much work and the 
execution of researches are required in the expertise of education, since the 
relations between the behavioral, cultural, and psychological outcomes, and 
the activities of the children are still blurred. Many findings are expected to 
be found in the research about the cultural values in relation to the 
conceptual relations of the activity centers. Because it is expected that the 
conceptual relations of the activity centers may differ depending on the 
cultural entities, so are the physical relations of the activity centers.
By considering the results of the research, another research can be executed 
to test the behavioral and psychological reactions of the children to the
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organization of the activity centers. Comparison of the results may lead to 
new interpretations in the space planning of child care centers.
Through the researches, it is also possible to find out the influences of the 
variables on the space planning with respect to the specific early childhood 
education philosophies such as Montessori education. To achieve this, it 
requires to examine the principles of these educational philosophies and 
their corresponding points in relation to the physical environment. The 
proposed design model can be a guidance through its way of approach to the 
space planning problem while embodying the findings in the new models 
focused on the educational philosophies.
The proposed design model and the research findings can be transferred into 
a computational model in the future, since the computer assistance is 
becoming prevalent and practical in many design applications. It requires 
another research in order to find the most efficient way of user-computer 
interaction. The research can be based on the preferences of the designers 
and the ways of adaptation of the model to a computational system. Some 
hypermedia programs can be used for the transformation of the model to a 
system (Rappaport and Gaines, 1990).
Finally, a further research can be conducted in order to add a new dimension
to the model which uses the knowledge of post occupancy evaluation after the
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application of produced solution. Since the child care center is a place where 
the design considerations are relied on the educational applications, 
changing needs depending on children's development may require redesign 
and adaptations of the environment. Through the results of the research, the 
variables which define the points of redesign process can be determined and 
embodied in an another decision making process which works in a 
combination with the proposed design model.
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EARLY CHILDHOOD PHYSICAL ENVIRONMENT SCALE: 
ORGANIZATION OF THE SPACE 
OF THE CENTER AS A WHOLE
Name of the child care center:
0
1 a
H o
CO M
O
Q ® § 9 o S¡DO CO c »
1. Degree of visual separation 
between spaces. separation lack of separation
2. Degree of closure of spaces. closure lack of closure
3. Degree of spatial separation of 
one space from another. separation lack of separation
4. Degree of mixture of large 
open areasand smaller enclosed 
spaces. mixture lack of mixture
5. Degree of separation of staff 
areas from children’s activity 
areas.
separation lack of separation
6. Degree of separation of func­
tional areas (e. g. kitchens) from 
activity areas.
separation lack of separation
7. Degree of separation of differ­
ent age groups separation lack of separation
8. Degree of separation of circula­
tion from activity spaces separation lack of separation
9. Degree of visibility of all major 
activity spaces from entry lack of visibility visibility
10. Degree of separation between 
indoor and outdoor activity 
spaces separation lack of separation
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1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the arts and craft center?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other( ) _____________________________
Arts and Craft Center Usage Principles
Relations of Arts and Craft Center
8. What is the degree of connection between the arts and craft center with the other activity 
centers by means of educational materials and activities when being used?
With block comer.
With indoor active play center,
With cooking center.
With manipulative toys center.
With music and movement center.
With reading and listening center.
With dramatic play corner.
Sand and water play corner.
Science and nature corner.
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with arts and craft activities?
No( ) Yes
Block play ( )
Indoor active play ( ) 
Cooking ( ) 
Manipulative toys ( ) 
Music and movement ( 
Reading and listening ( 
Dramatic play ( )
Sand and water play ( ) 
Science and nature ( ) 
O ther( ) ___________
Arts and Craft Center Space Characteristics
10, How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( ) 
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( ) 
Defined by elevation difference ( )
Separ ated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in arts and craft activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the science and nature corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____________________________
Relations of Science and Nature Center
Science and Nature Center Usage Principles
8. What is the degree of connection between the science and nature comer with the other 
activity centers by means of educational materials and activities when being used?
With block corner.
With indoor active play center,
With cooking center.
With manipulative toys center.
With music and movement center.
With reading and listening center.
With dramatic play corner.
With reading and listening corner.
With sand and water play comer
Veiy high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with science and nature activities?
No ( ) Yes
Block comer ( )
Indoor active play ( )
Cooking ( )
Manipulative toys ( )
Music and movement ( )
Dramatic play ( )
Reading and listening ( )
Sand and water ( )
Science and Nature Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in science and nature activities?
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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Dramatic Play Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
No( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
No( ) Yes( )_____________________________
5. Are there any activities special to 5-6 age group in this activity center?
No( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) ____________________ _ _______
7. Are there special design criteria for the dramatic play corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____ _ ______________________
Relations of Dramatic Play Center
8. What is the degree of connection between the dramatic play corner 
activity centers by means of educational materials and activities when
with the other 
being used?
With block comer, Very high ( ) Some ( ) No connection ( )
With indoor active play center, Very high ( ) Some ( ) No connection ( )
With cooking center. Very high ( ) Some ( ) No connection ( )
With manipulative toys center. Very high ( ) Some ( ) No connection ( )
With music and movement center. Very high ( ) Some ( ) No connection ( )
With reading and listening center. Very high ( ) Some ( ) No connection ( )
With sand and water play corner Very high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with dramatic play activities?
No( ) Yes
Block playing ( ) 
Indoor active play ( ) 
Cooking ( ) 
Manipulative toys ( ) 
Music and movement ( 
Reading and Listening ( 
Sand and water ( )
)
Dramatic Play Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( ) 
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in dramatic play activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 5-6age group in this activity center?
N o( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the reading and listening corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____________________________
Relations of Reading and Listening Center
Reading and Listening Center Usage Principles
8. What is the degree of connection between the reading and listening 
activity centers by means of educational materials and activities when
comer with the other 
being used?
With block corner. Very high ( ) Some ( ) No connection ( )
With indoor active play center. Very high ( ) Some ( ) No connection ( )
With cooking center. Very high ( ) Some ( ) No connection ( )
With manipulative toys center. Very high ( ) Some ( ) No connection ( )
With music and movement center. Very high ( ) Some ( ) No connection ( )
With sand and water play corner Very high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nerby with reading and listening activities?
No ( ) Yes
Block playing ( )
Indoor active play ( )
Cooking ( )
Manipulative toys ( )
Music and movement ( )
Sand and water ( )
Reading and Listening Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in reading and listening activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center? 
Using the same place in different times ( )
They have different places for this activity center ( ) 
Other( ) _____________________________
Block Center Usage Principles
3. Are there any activities special to 2-3 age group in this activity center?
No( ) Yes( ) ____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 5-6age group in this activity center?
N o( ) Yes( ) _____________________________
6 . What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the block corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( ) 
Connection to outdoors ( )
Other( ) ____________________
Relations of Block Center
8, What is the degree of connection between the block comer with the other activity centers 
by means of educational materials and activities when being used?
With indoor active play center. Very high (
With cooking center, Veiy high (
With manipulative toys center, Veiy high (
With music and movement center, Veiy high (
With sand and water play comer Very high (
) Some ( ) No connection ( )
) Some ( ) No connection ( )
) Some ( ) No connection ( )
) Some ( ) No connection ( )
) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with block play activities? 
No ( ) Yes
Indoor active play ( )
Cooking ( )
Manipulative toys ( )
Music and movement ( )
Sand and water ( )
Block Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( ) 
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in block play activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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Music and Movement Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
N o( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Aie there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) ______________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 5-6age group in this activity center?
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the music and movement corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other! ) _____________________________
Relations of Music and Movement Center
8. What is the degree of connection between the music and movement corner with the other 
activity centers by means of educational materials and activiies when being used?
With indoor active play center. Very high ( ) Some (
With cooking center, Very high ( ) Some (
With manipulative toys center. Very high ( ) Some (
With sand and water play corner Very high ( ) Some (
) No connection (
) No connection (
) No connection (
) No connection (
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9. Is there any activities using the same place or nearby with music and movement activities? 
No ( ) Yes
)Indoor active play ( 
Cooking ( ) 
Manipulative toys ( 
Sand and water ( )
)
Music and Movement Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
N o( ) Yes( )
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in music and movement activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
No( ) Yes( )____________________________
5. Are there any activities special to 5-6age group in this activity center?
N o( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Are there special design criteria for the indoor active play center?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____________________________
Indoor Active Play Center Usage Principles
Relations of Indoor Active Play Center
8. What is the degree of connection between the indoor active play center with the other 
activity centers by means of educational materials and activities when being used?
With cooking center. Very high ( ) Some ( ) No connection ( )
With manipulative toys center, Very high ( ) Some ( ) No connection ( )
With sand and water play corner Very high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with indoor active play activities? 
No ( ) Yes
Cooking ( )
Manipulative toys ( )
Sand and water ( )
Indoor Active Play Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
A sa separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in indoor active play activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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Manipulative Play Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
No( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
No( ) Yes( ) _____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 5-6age group in this activity center?
No( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Ai'e there s 
No( )
design criteria for the manipulative toys comer? 
Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____________________________
Relations of Manipulative Play Center
8. What is the degree of connection between the indoor active play center with the other 
activity centers by means of educational materials and activities when being used?
With cooking center, Very high ( ) Some ( ) No connection ( )
With sand and water play corner Very high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with indoor active play activities?
No ( ) Yes
Cooking ( )
Sand and water ( )
Manipulative Play Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) _____________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) _____________________________
12. How is the usage of the place by children in manipulative toys activities?
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) _____________________________
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Cooking Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
N o( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) ____________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )_____________________________
5. Are there any activities special to 5-6age group in this activity center?
N o( ) Yes( ) _____________________________
6. What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) _____________________________
7. Aie there special design criteria for the cooking center?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( ) 
Connection to outdoors ( )
Other( ) ______________________
Relations of Cooking Center
8. What is the degree of connection between the cooking center with the other activity centers 
by means of educational materials and activities when being used?
With sand and water play corner Very high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with indoor active play activities?
No ( ) Yes
Sand and water ( )
Cooking Center Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) ______________________________
11. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) ______________________________
12. How is the usage of the place by children in cooking activities?
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other! ) ______________________________
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Sand and Water Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
N o( ) Yes( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) ______________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) ______________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )______________________________
5. Are there any activities special to 5-6age group in this activity center?
N o( ) Yes( ) ______________________________
6 . What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) ______________________________
7. Aie there special design criteria for the sand and water play corner?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( )
Connection to outdoors ( )
Other ( ) _____________________________
Sand and Water Center Space Characteristics
8. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
O ther( ) ______________________________
9. How is the connection of this activity center with the others?
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( )
Defined by elevation difference ( )
Separated by a circulation zone ( )
Entirely open ( )
Other ( ) ______________________________
10. How is the usage of the place by children in sand and water play activities? 
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( )
Other ( ) ______________________________
Is there any other activity center in your child care center which is not called in this 
questionnaire?
No ( ) Yes ( ) Please, specify the center and continue.
_______________________________ Center Usage Principles
1. Are the age groups separated for the usage of this activity center?
No ( ) Yes ( )
2. How do different age groups use this activity center?
Using the same place in different times ( )
They have different places for this activity center ( )
Other ( ) _____________________________
3. Are there any activities special to 2-3 age group in this activity center?
N o( ) Yes( ) ______________________________
4. Are there any activities special to 4-age group in this activity center?
N o( ) Yes( )______________________________
5. Are there any activities special to 5-6 age group in this activity center?
N o( ) Yes( ) ______________________________
6 . What is the usage frequency of the activity center?
In some hours everday ( )
In some weekdays ( )
Always ready for the usage ( )
Other ( ) ______________________________
7. Are there special design criteria for this center?
No ( ) Yes
Noise isolation ( )
Visual privacy ( )
Easy cleanning floor material ( ) 
Connection to outdoors ( )
Other ( ) ___________________
Relations of Center
8. What is the degree of connection between the art and craft center 
centers by means of educational materials and activities when being 
With ait and craft center,
With block corner.
With indoor active play center.
With cooking center.
With manipulative toys center.
With music and movement center.
With reading and listening center.
With dramatic play corner.
Sand and water play corner.
Science and nature corner.
with the other activity 
used?
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Very high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
Veiy high ( ) Some ( ) No connection ( )
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9. Is there any activities using the same place or nearby with 
No ( ) Yes
Arts and craft ( )
Block play ( )
Indoor active play ( )
Cooking ( )
Manipulative toys ( )
Music and movement ( )
Reading and listening ( ) 
Dramatic play ( )
Sand and water play ( )
Science and nature ( )
Other ( ) _______________
Space Characteristics
10. How is the activity type of the center ?
With a stable object ( )
Limited to a special and defined space ( )
No stable arrangement or the space is not defined ( )
Other ( ) ______________________________
11. How is the connection of this activity center with the others? 
As a separate room ( )
Visual access is blocked by partitions ( )
Defined by the partitions without blocking the visual access ( ) 
Defined by elevation difference ( )
Sepai ated by a circulation zone ( )
Entirely open ( )
Other ( ) ______________________________
12. How is the usage of the place by children in ______
As a big group with all children ( )
As small groups composed of 3-4 children ( )
Sometimes as small groups, sometimes as a big group ( ) 
Other ( ) ______________________________
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APPENDIX C
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ACTIVITY C EN TER S VALUE D F SIGN. R E SU L T
ARTS & CRAFT CENTER 3.39683 2 0.18297 p>0.1 INDEPENDENT
BLOCK CORNER 3.55147 2 0.16936 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER 1.73913 2 0.41913 P>0.1 INDEPENDENT
COOKING CENTER 2.00000 2 0.36788 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER 2.53416 2 0.28165 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER 0.03628 2 0.98202 p>0.1 INDEPENDENT
READING & LISTENING CENTER 2.53416 2 0.28165 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER 0.75102 2 0.68694 p>0.1 INDEPENDENT
SAND & WATER CORNER 1.94104 2 0.37889 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER 1.89418 2 0.38787 p>0.1 INDEPENDENT
Table C-1. Chi-square Test for Place Usage of Age Groups 
According to Plan Types
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ACTIVITY CEN TER S VALUE D F SIGN. R ESU LT
ARTS & CRAFT CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
BLOCK CORNER 3.16250 2 0.20572 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER 2.15873 2 0.33981 p>0.1 INDEPENDENT
COOKING CENTER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER 4.19048 2 0.12304 p>0.1 INDEPENDENT
READING & LISTENING CENTER 3.63636 2 0.16232 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER 0.90909 2 0.63474 p>0.1 INDEPENDENT
SAND & WATER CORNER 1.73913 2 0.41913 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER * 2 INDEPENDENT
= ALL C ASES ARE SAME
Table C-2. Chi-square Tests for Specific Activities of Age Groups
According to Plan Types
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ACTIVITY CENTERS VALUE DF SIGN. RESULT
ARTS & CRAFT CENTER 16.06250 2 0.00033 p<0.1 DEPENDENT
BLOCK CORNER 6.04703 2 0.04863 p<0.05 DEPENDENT
INDOOR ACTIVE PLAY CENTER 12.63158 2 0.00181 p<0.01 DEPENDENT
COOKING CENTER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER * 2 * INDEPENDENT
MUSIC & MOVEMENT CENTER 24.00000 2 0.00001 p<0.01 DEPENDENT
READING & LISTENING CENTER 6.48421 2 0.03908 p<0.05 DEPENDENT
DRAMATIC PLAY CENTER 15.04895 2 0.00054 p<0.01 DEPENDENT
SAND & WATER CORNER 1.94104 2 0.37889 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER 16.81633 2 0.00022 p<0.01 DEPENDENT
= ALL CASES ARE SAME.
Table C-3. Chi-square Test for Design Criteria of Activity Centers
According to Plan T5qDes
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ACTIVITY CENTERS VALUE DP SIGN. RESULT
ARTS & CRAFT CENTER 7.20536 2 0.02725 p<0.05 DEPENDENT
BLOCK CORNER 3.64377 4 0.45636 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER 9.09993 4 0.05865 p<0.1 DEPENDENT
COOKING CENTER 2.00000 2 0.36788 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER 6.85714 2 0.03243 p<0.05 DEPENDENT
MUSIC & MOVEMENT CENTER 9.21429 6 0.16188 p>0.1 INDEPENDENT
READING & LISTENING CENTER 4.10000 2 0.12873 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER 19.27024 6 0.00373 p<0.01 DEPENDENT
SAND & WATER CORNER 9.53355 4 0.04906 p<0.05 DEPENDENT
SCIENCE & NATURE CENTER 8.96703 2 0.01129 p<0.05 DEPENDENT
Table C-4. Chi-square Test for Frequency of Place Usage 
According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
ARTS & CRAFT VS
BLOCK CORNER 2.08696 2 0.35223 p>0.1 INDEPENDENT
ARTS & CRAFT VS
INDOOR ACTIVE PLAY CENTER * 2 * INDEPENDENT
ARTS & CRAFT VS
COOKING CENTER 2.11765 2 0.34686 p>0.1 INDEPENDENT
ARTS & CRAFT VS
MANIPULATIVE PLAY CENTER 7.20536 2 0.02725 p<0.05 DEPENDENT
ARTS & CRAFT VS
MUSIC & MOVEMENT CENTER 2.08696 2 0.35223 p>0.1 INDEPENDENT
ARTS* CRAFT VS
READING & LISTENING CENTER 1.94104 2 0.37889 p>0.1 INDEPENDENT
ARTS* CRAFT VS
DRAMATIC PLAY CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
ARTS & CRAFT VS
SAND & WATER CORNER 0.60150 2 0.74026 p>0.1 INDEPENDENT
ARTS & CRAFT VS
SCIENCE & NATURE CENTER 0.48980 2 0.78278 p>0.1 INDEPENDENT
= ALL CASES ARE SAME.
Table C-5. Chi-square Test for Conceptual Relations of
Arts and Craft center According to Plan T5q)es
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS 1 VALUE DP SIGN. RESULT
BLOCK CORNER VS
ARTS & CRAFT 2.08696 2 0.35223 p>0.1 INDEPENDENT
BLOCK CORNER VS
INDOOR ACTIVE PLAY CENTER 2.38961 2 0.30276 p>0.1 INDEPENDENT
BLOCK CORNER VS
COOKING CENTER * 2 * INDEPENDENT
BLOCK CORNER VS
MANIPULATIVE PLAY CENTER * 2 * INDEPENDENT
BLOCK CORNER VS
MUSIC & MOVEMENT CENTER 5.00680 2 0.08181 p<0.01 DEPENDENT
BLOCK CORNER VS
READING & LISTENING CENTER * 2 * INDEPENDENT
BLOCK CORNER VS
DRAMATIC PLAY CENTER 0.01369 2 0.99318 p>0.1 INDEPENDENT
BLOCK CORNER VS
SAND & WATER CORNER 2.38961 2 0.30276 p>0.1 INDEPENDENT
BLOCK CORNER VS
SCIENCE & NATURE CENTER * 2 INDEPENDENT
= ALL CASES ARE SAME.
Table C-6. Chi-square Test for Conceptual Relations of
Block Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
INDOOR ACTIVE PLAY CENTER VS
ARTS & CRAFT CENTF^R * 2 * INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
BLOCK CORNER 2.38961 2 0.30276 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
COOKING CENTER * 2 * INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
MANRnJI.ATIVE PLAY CENTER 2 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
MUSIC & MOVEMENT CENTER 0.90909 2 0.63474 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
READING &  LISTENING CENTER * 2 * INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
DRAMATIC PLAY CENTER 1.94104 2 0.37889 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
SAND & WATER CORNER 1.70536 2 0.42627 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
SCIENCE & NATURE CENTER * 2 * INDEPENDENT
= ALL CASES ARE SAME.
Table C-7. Chi-square Test for Conceptual Relations of
Indoor Active Play Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
COOKING CENTER VS
ARTS & CRAFT CENTER 2.11765 2 0.34686 p>0.1 INDEPENDENT
COOKING CENTER VS
BLOCK CORNER * 2 * INDEPENDENT
COOKING CENTER VS
INDOOR ACTIVE PLAY CENTER * 2 * INDEPENDENT
COOKING CENTER VS
MANIPULATIVE PLAY CENTER 2 * INDEPENDENT
COOKING CENTER VS
MUSIC & MOVEMENT CENTER * 2 * INDEPENDENT
COOKING CENTER VS
READING & LISTENING CENTER 5.77778 2 0.05564 p<0.1 DEPENDENT
COOKING CENTER VS
DRAMATIC PLAY CENTER * 2 * INDEPENDENT
COOKING CENTER VS
SAND & WATER CORNER 2 * INDEPENDENT
COOKING CENTER VS
SCIENCE & NATURE CENTER 2 INDEPENDENT
= ALL CASES ARE SAME.
Table C-8. Chi-square Test for Conceptual Relations of
Cooking Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS VALUE DP SIGN. RESULT
MANIPULATIVE PLAY CENTER VS
ARTS & CRAM' CENTER 7.20536 2 0.02725 p<0.05 DEPENDENT
MANIPULATIVE PLAY CENTER VS
BLOCK CORNER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
INDOOR ACTIVE PLAY CENTER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
COOKING CENTER * 2 ♦ INDEPENDENT
MANIPULATIVE PLAY CENTER VS
MUSIC & MOVEMENT CENl^ER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
READING & LISTENING CENTER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
DRAMATIC PLAY CENTER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
SAND & WATER CORNER * 2 * INDEPENDENT
MANIPULATIVE PLAY CENTER VS
SCIENCE & NATURE CENTER 0.90909 2 0.63474 p<0.1 INDEPENDENT
= ALL CASES ARE SAME.
Table C-9. Chi-square Test for Conceptual Relations of
Cooking Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS VALUE DP SIGN. RESULT
MUSIC & MOVEMENT CENTER VS
A i m  & CKAPT CENTER 2.08696 2 0.35223 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
BLOCK CORNER 5.00680 2 0.08181 p<0.01 DEPENDENT
MUSIC & MOVEMENT CENTER VS
INDOOR ACTIVE PLAY CENTER 0.90909 2 0.63474 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
COOKING CENTER * 2 * INDEPENDENT
MUSIC & MOVEMENT CENTER VS
MANffULATIVE PLAY CENTER * 2 * INDEPENDENT
MUSIC & MOVEMENT CENTER VS
READING & LISTENING CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
DRAMATIC FLAY (CENTER 0.53571 2 0.76502 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
SAND & WATER CORNER 2.08696 2 0.35223 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
SCIENCE & NATURE CENTER * 2 INDEPENDENT
* = ALL CASES ARE SAME.
Table C-10. Chi-square Test for Conceptual Relations of
Music and Movement Center According to Plan Types
221
CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS 1 VALUE DP SIGN. RESULT
READING & LISTENING VS
ARTS & CRAFT CENTER 1.94104 2 0.37889 p>0.1 INDEPENDENT
READING & LISTENING VS
BLOCK CORNER * 2 * INDEPENDENT
READING & LISTENING VS
INDOOR ACTIVE PLAY CENTER 2 * INDEPENDENT
READING & LISTENING VS
COOKING CENTER 5.77778 2 0.05564 p<0.1 DEPENDENT
READING & LISTENING VS
MANIPULATIVE PLAY CENTER * 2 * INDEPENDENT
READING & LISTENING VS
MUSIC & MOVEMENT CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
READING & LISTENING VS
DRAMATIC PLAY CENTER 0.27669 2 0.87080 p>0.1 INDEPENDENT
READING & LISTENING VS
SAND & WATER CORNER * 2 * INDEPENDENT
READING & LISTENING VS
SCIENCE & NATURE CENTER 2 * INDEPENDENT
= ALL CASES ARE SAME.
Table C-11. Chi-square Test for Conceptual Relations of
Reading and Listening Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
DRAMATIC PLAY CENTER VS
ARTS & CRAFT CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
BLOCK CORNER 0.01369 2 0.99318 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
INDOOR ACTIVE PLAY CENTER 1.94104 2 0.37889 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
COOKING CENTER 2 * INDEPENDENT
DRAMATIC PLAY CENTER VS
MANIPULATIVE PLAY CENTER * 2 INDEPENDENT
DRAMATIC PLAY CENTER VS
MUSIC & MOVEMENT CENTER 0.53571 2 0.76502 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
READING & LISTENING CENTER 0.27669 2 0.87080 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
SAND & WATER CORNER * 2 INDEPENDENT
DRAMATIC PLAY CENTER VS
SCIENCE & NATURE CENTER 3.34821 2 0.18748 p>0.1 INDEPENDENT
* = ALL CASES ARE SAME.
Table C-12. Chi-square Test for Conceptual Relations of
Dramatic Play Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS VALUE DF SIGN. RESULT
SAND & WATER CORNER VS
ARTS & CRAFT CENTER 0.60150 2 0.74026 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
BLOCK CORNER 2.38961 2 0.30276 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
INDOOR ACTIVE PLAY CENTER 1.70536 2 0.42627 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
COOKING CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
MANIPULATIVE PLAY CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
MUSIC & MOVEMENT CENTER 2.08696 2 0.35223 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
READING & LISTENING CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
DRAMATIC PLAY CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
SCIENCE & NATURE CENTER 1.32468 2 0.51564 p>0.1 INDEPENDENT
= ALL CASES ARE SAME.
Table C-13. Chi-square Test for Conceptual Relations of
Sand and Water Center According to Plan Types
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CHI-SQUARE TEST FOR CONCEPTUAL
CENTERS ACCORDING TO
RELATIONS OF ACTIVITY
PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
SCIENCE & NATURE CENTER VS
ARTS & CRAPT CENTER 0.48980 2 0.78278 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER VS
BLOCK CORNER ♦ 2 * INDEPENDENT
SCIENCE & NATURE CENTER VS
INDOOR ACTIVE PLAY CENTER * 2 * INDEPENDENT
SCIENCE & NATURE CENTER VS
COOKING CENTER * 2 , * INDEPENDENT
SCIENCE & NATURE CENTER VS
MANIPULATIVE PLAY CENTER 0.90909 2 0.63474 p<0.1 INDEPENDENT
SCIENCE & NATURE CENTER VS
MUSIC & MOVEMENT CENTER 2 * INDEPENDENT
SCIENCE & NATURE CENTER VS
READING & LISTENING CENTER * 2 * INDEPENDENT
SCIENCE & NATURE CENTER VS
DRAMATIC PLAY CENTER 3.34821 2 0.18748 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER VS
SAND & WATER CORNER 1.32468 2 0.51564 p>0.1 INDEPENDENT
Table C-14. Chi-square Test for Conceptual Relations of 
Science and Nature Center According to Plan T5q>es
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY CENTERS
ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
ARTS & CRAFT VS
BLOCK CORNER 15.28542 2 0.00048 p<0.01 DEPENDENT
ARTS & CRAFT VS
INDOOR ACTIVE PLAY CENTER 9.60000 2 0.00823 p<0.01 DEPENDENT
ARTS & CRAFT VS
COOKING CENTER 3.97403 2 0.13710 p>0.1 INDEPENDENT
ARTS & CRAFT VS
MANIPULATIVE PLAY CENTER 2.51429 2 0.28447 p>0.1 INDEPENDENT
ARTS & CRAFT VS
MUSIC & MOVEMENT CENTER 9.60000 2 0.00823 p<0.01 DEPENDENT
ARTS & CRAFT VS
READING & LISTENING CENTER 15.77143 2 0.00038 p<0.01 DEPENDENT
ARTS & CRAFT VS
DRAMATIC PLAY CENTER 19.76471 2 0.00005 p<0.01 DEPENDENT
ARTS* CRAFT VS
SAND & WATER CORNER 0.90909 2 0.63474 p>0.1 INDEPENDENT
ARTS & CRAFT VS
SCIENCE & NATURE CENTER 10.86531 2 0.00437 p<0.01 DEPENDENT
Table C-15. Chi-square Test for Physical Relations of Arts and Craft (
According to Plan Types
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
BLOCK CORNER VS
ARTS & CRAFT 15.28542 2 0.00048 p<0.01 DEPENDENT
BLOCK CORNER VS
INDOOR ACTIVE PLAY CENTER 1.96023 2 0.37527 p>0.1 INDEPENDENT
BLOCK CORNER VS
COOKING CENTER 17.96667 2 0.00013 p<0.01 DEPENDENT
BLOCK CORNER VS
MANIPULATIVE PLAY CENTER 23.00000 2 0.00001 p<0.01 DEPENDENT
BLOCK CORNER VS
MUSIC & MOVEMENT CENTER 0.87547 2 0.64550 p>0.1 INDEPENDENT
BLOCK CORNER VS
READING & LISTENING CENTER 15.22059 2 0.00050 p<0.01 DEPENDENT
BLOCK CORNER VS
DPvAMATIC PLAY CENTER 4.10714 2 0.12828 p>0.1 INDEPENDENT
BLOCK CORNER VS
SAND & WATER CORNER 1.96023 2 0.37527 p>0.1 INDEPENDENT
BLOCK CORNER VS
SCIENCE & NATURE CENTER 18.86719 2 0.00008 p<0.01 DEPENDENT
Table C-16. Chi-square Test for Physical Relations of Block Center
According to Plan Types
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
INDOOR ACTIVE PLAY CENTER VS
AliTS &  CRAP^T CENTOR 9.60000 2 0.00823 p<0.01 DEPENDENT
INDOOR ACTIVE PLAY CENTER VS
BLOCK CORNER 1.96023 2 0.37527 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
COOKING CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
INDOOR ACTIVE PLAY CENTER VS
MANIPUIATIVE PLAY CENTER 24.00000 2 0.00001 p<0.01 DEPENDENT
INDOOR ACTIVE PLAY CENTER VS
MUSIC & MOVEMENT CENTER 2.53416 2 0.28165 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
READING & LISTENING CENTER 6.85714 2 0.03243 p<0.05 DEPENDENT
INDOOR ACTIVE PLAY CENTER VS
DRAMATIC FLAY (CENTER 2.51429 2 0.28447 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
SAND & WATER CORNER 4.10000 2 0.12873 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER VS
SCIENCE &  NATURE CENTER 9.60000 2 0.00823 p<0.01 DEPENDENT
Table C-17. Chi-square Test for Physical Relations of
Indoor Active Play Center According to Plan Types
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
COOKING CENTER VS
ARTS & CRAFT CENTER 3.97403 2 0.13710 p>0.1 INDEPENDENT
COOKING CENTER VS
BLOCK CORNER 17.96667 2 0.00013 p<0.01 DEPENDENT
COOKING CENTER VS
INDOOR ACTIVE PLAY CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
COOKING CENTER VS
MANIPULATIVE PLAY CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
COOKING CENTER VS
MUSIC & MOVEMENT CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
COOKING CENTER VS
READING & LISTENING CENTER 18.00000 2 0.00012 p<0.01 DEPENDENT
COOKING CENTER VS
DRAMATIC PLAY CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
COOKING CENTER VS
SAND & WATER CORNER * 2 INDEPENDENT
COOKING CENTER VS
SCIENCE & NATURE CENTER 1.28571 2 0.52579 p>0.1 INDEPENDENT
= ALL CASES ARE SAME.
Table C-18. Chi-square Test for Physical Relations of Cooking Center
According to Plan T}q)es
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS I I  VALUE DF SIGN. RESULT
MANIPULATIVE PLAY CENTER VS
ARTS & CRAFT CENTER 2.51429 2 0.28447 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER VS
BLOCK CORNER 23.00000 2 0.00001 p<0.01 DEPENDENT
MANIPULATIVE PLAY CENTER VS
INDOOR ACTIVE PLAY CENTER 24.00000 2 0.00001 p<0.01 DEPENDENT
MANIPULATIVE PLAY CENTER VS
COOKING CEN^rER 11.25000 2 0.00361 p<0.01 DEPENDENT
MANIPULATIVE PLAY CENTER VS
MUSIC & MOVEMENT CENTER 20.34286 2 0.00004 p<0.01 DEPENDENT
MANIPULATIVE PLAY CENTER VS
READING & LISTENING CENTER 1.32468 2 0.51564 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER VS
DKAMAI'IC PLAY CENTER 17.60000 2 0.00015 p<0.01 DEPENDENT
MANIPULATIVE PLAY CENTER VS
SAND & WATER CORNER 1.77778 2 0.41111 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER VS
SCIENCE & NATURE CENTER 6.02161 2 0.04925 p<0.05 DEPENDENT
Table C-19. Chi-square Test for Physical Relations of Manipulative
Play Center According to Plan T3q)es
230
CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
MUSIC & MOVEMENT CENTER VS
ARTS & CRAtT CENTER 9.60000 2 0.00823 p<0.01 DEPENDENT
MUSIC & MOVEMENT CENTER VS
BLOCK CORNER 0.87547 2 0.64550 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
INDOOR ACTIVE PLAY CENTER 2.53416 2 0.28165 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
COOKING CEOT^ER 11.25000 2 0.00361 p<0.01 DEPENDENT
MUSIC & MOVEMENT CENTER VS
MANIPULATIVE PLAY CENTER 20.34286 2 0.00004 p<0.01 DEPENDENT
MUSIC & MOVEMENT CENTER VS
READING & LISTENING CENTER 6.85714 2 0.03243 p<0.05 DEPENDENT
MUSIC & MOVEMENT CENTER VS
DRAMATIC PLAY CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER VS
SAND & WATER CORNER 2 * INDEPENDENT
MUSIC & MOVEMENT CENTER VS
SCIENCE & NATURE (CENTER 4.36364 2 0.11284 p>0.1 INDEPENDENT
= ALL CASES ARE SAME.
Table C-20. Chi-square Test for Physical Relations of Music and
Movement Center According to Plan Types
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
READING & LISTENING VS
ARTS & CRAFT CENTER 15.77143 2 0.00038 p<0.01 DEPENDENT
READING & LISTENING VS
BLOCK CORNER 15.22059 2 0.00050 p<0.01 DEPENDENT
READING & LISTENING VS
INDOOR ACTIVE PLAY CENTER 6.85714 2 0.03243 p<0.05 DEPENDENT
READING & LISTENING VS
COOKING CENTER 18.00000 2 0.00012 p<0.01 DEPENDENT
READING & LISTENING VS
MANIPULATIVE PLAY CENTER 1.32468 2 0.51564 p>0.1 INDEPENDENT
READING & LISTENING VS
MUSIC & MOVEMENT CENTER 6.85714 2 0.03243 p<0.05 DEPENDENT
READING & LISTENING VS
DRAMATIC PLAY CENTER 12.63158 2 0.00181 p<0.01 DEPENDENT
READING & LISTENING VS
SAND & WATER CORNER * 2 * INDEPENDENT
READING & LISTENING VS
SCIENCE & NATURE CENTER 5.32932 2 0.06962 p<0.1 DEPENDENT
* = ALL CASES ARE SAME.
Table C-21. Chi-square Test for Physical Relations of Reading
and Listening Center According to Plan Types
232
CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS 1 VALUE DF SIGN. RESULT
DRAMATIC PLAY CENTER VS
ARTS & CRAFT CENTER 19.76471 2 0.00005 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER VS
BLOCK CORNER 4.10714 2 0.12828 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
INDOOR ACTIVE PLAY CENTER 2.51429 2 0.28447 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
COOKING CENTER 11.25000 2 0.00361 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER VS
MANIPULATIVE PLAY CENTER 17.60000 2 0.00015 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER VS
MUSIC & MOVEMENT CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER VS
READING & LISTENING CENTER 12.63158 2 0.00181 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER VS
SAND & WATER CORNER * 2 * INDEPENDENT
DRAMATIC PLAY CENTER VS
SCIENCE & NATURE CENTER 16.06250 2 0.00033 p<0.1 DEPENDENT
= ALL CASES ARE SAME.
Table C-22. Chi-square Test for Physical Relations of Dramatic
Play Center According to Plan T5q>es
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
SAND & WATER CORNER VS
ARTS & CRAFT CENTER 0.90909 2 0.63474 p>0.1 INDEPENDENT
SAND & WATER CORNER VS 
BLOCK CORNER 1.96023 2 0.37527 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
INDOOR ACTIVE PLAY CENTER 4.10000 2 0.12873 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
COOKING CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
MANIPULATIVE PLAY CENTER 1.77778 2 0.41111 p>0.1 INDEPENDENT
SAND & WATER CORNER VS
MUSIC & MOVEMENT CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
READING & LISTENING CENTER 2 * INDEPENDENT
SAND & WATER CORNER VS
DRAMATIC PLAY CENTER * 2 * INDEPENDENT
SAND & WATER CORNER VS
SCIENCE & NATURE CENTER 1.73913 2 0.41913 p>0.1 INDEPENDENT
* = ALL CASES ARE SAME.
Table C-23. Chi-square Test for Physical Relations of Sand and Watei
Center According to Plan Types
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CHI-SQUARE TEST FOR PHYSICAL RELATIONS OF ACTIVITY
CENTERS ACCORDING TO PLAN TYPES
ACTIVITY CENTERS II VALUE DF SIGN. RESULT
SCIENCE & NATURE CENTER VS
ARTS &  CRAFT CENTER 10.86531 2 0.00437 p<0.01 DEPENDENT
SCIENCE & NATURE CENTER VS
BLOCK CORNER 18.86719 2 0.00008 p<0.01 DEPENDENT
SCIENCE & NATURE CENTER VS
INDOOR ACTIVE PLAY CENTER 9.60000 2 0.00823 p<0.01 DEPENDENT
SCIENCE & NATURE CENTER VS
COOKING CENTER 1.28571 2 0.52579 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER VS
MANffULATIVE PLAY CENTER 6.02161 2 0.04925 p<0.05 DEPENDENT
SCIENCE & NATURE CENTER VS
MUSIC & MOVEMENT CENFER 4.36364 2 0.11284 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER VS
READING & LISTENING CENTER 5.32932 2 0.06962 p<0.1 DEPENDENT
SCIENCE & NATURE CENTER VS
DRAMATIC PLAY CENT’ER 16.06250 2 0.00033 p<0.1 DEPENDENT
SCIENCE & NATURE CENTER VS
SAND & WATER CORNER 1.73913 2 0.41913 p>0.1 INDEPENDENT
Table C-24. Chi-square Test for Physical Relations of Science and
Nature Center According to Plan Types
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ACTIVITY CENTERS VALUE DP SIGN. RESULT
ARTS & CRAFT CENTER 16.81633 2 0.00022 p<0.01 DEPENDENT
BLOCK CORNER 11.86671 2 0.00265 p<0.01 DEPENDENT
INDOOR ACTIVE PLAY CENTER 24.00000 2 0.00001 p<0.01 DEPENDENT
COOKING CENTER 4.17857 2 0.12378 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER 1.94104 2 0.37889 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER 19.76471 2 0.00050 p<0.01 DEPENDENT
READING & LISTENING CENTER 12.06349 2 0.00240 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER 15.64214 2 0.00354 p<0.01 DEPENDENT
SAND & WATER CORNER 2.53416 2 0.28165 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER 11.59640 2 0.00303 p<0.01 DEPENDENT
Table C-25. Chi-square Test for Nature of Centers 
According to Plan Types
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ACTIVITY CEN TER S VALUE D F SIGN. R ESU LT
ARTS & CRAFT CENTER 12.34705 6 0.05466 p<0.1 DEPENDENT
BLOCK CORNER 21.81349 8 0.00527 p<0.01 DEPENDENT
INDOOR ACTIVE PLAY CENTER 23.52381 8 0.00275 p<0.01 DEPENDENT
COOKING CENTER 4.77513 6 0.57296 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER 2.51429 4 0.64208 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER 18.71306 8 0.01647 p<0.05 DEPENDENT
READING & LISTENING CENTER 19.08730 6 0.00402 p<0.01 DEPENDENT
DRAMATIC PLAY CENTER 20.27341 10 0.02677 p<0.05 DEPENDENT
SAND & WATER CORNER 2.53416 2 0.28165 p>0.1 INDEPENDENT
SCIENCE & NATURE CENTER 9.91453 4 0.04189 p<0.05 DEPENDENT
Table C-26. Chi-square Test for Characteristics of Adjacency 
According to Plan T5q)es
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ACTIVITY CENTERS VALUE DF SIGN. RESULT
ARTS & CRAFT CENTER 5.37959 2 0.06789 p<0.1 DEPENDENT
BLOCK CORNER 7.05682 4 0.13292 p>0.1 INDEPENDENT
INDOOR ACTIVE PLAY CENTER 3.61633 2 0.16396 p>0.1 INDEPENDENT
COOKING CENTER 3.72857 4 0.44398 p>0.1 INDEPENDENT
MANIPULATIVE PLAY CENTER 1.75238 2 0.41637 p>0.1 INDEPENDENT
MUSIC & MOVEMENT CENTER 2.10190 2 0.34961 p>0.1 INDEPENDENT
READING & LISTENING CENTER 2.77895 2 0.24921 p>0.1 INDEPENDENT
DRAMATIC PLAY CENTER 2.08696 2 0.35223 p>0.1 INDEPENDENT
SAND & WATER CORNER 11.09463 4 0.02552 p<0.05 DEPENDENT
SCIENCE & NATURE CENTER 4.71032 4 0.31833 p>0.1 INDEPENDENT
Table C-27. Chi-square Test for Group Size According to Plan T5q>es
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